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FOREWORD

This report presents the results of the municipal water-supply
and waste-water treatment systems in the Utah-Nevada MX siting
area. It was prepared as part of the MX Water Resources Program
for the Ballistic Missile Office (BMO), in compliance with
Contract No. F04704-80-C-0006 CDRL Item 004A2. It includes a
summary of the reports on the municipal systems in the area and
the complete reports of the Desert Research Institutes and the
Utah Water Research Laboratory as Appendices A and B. Appen-
dices A and B of this report were originally presented as
Appendices L and K, Vol. III, of "MX Siting Investigation Water
Resource Program Summary for Draft Environmental Impact State-
ment" (15 May 1980).
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1.0 INTRODUCTION

This report presents the results of the studies of municipal

water supply and wastewater-treatment systems in the Utah-

Nevada MX siting area. The studies were conducted by the Desert

Research Institute (DRI) in Nevada and the Utah Water Research

Laboratory (UWRL) in Utah. The reports of DRI and UWRL are

included as Appendices A and B. The objectives of the studies

were to determine the adequacy of the existing systems and their

potential to expand to accommodate population growth related to

MX construction and operations for the towns within and immedi-

ately adjacent to the siting area.

There are 11 water-supply systems and 11 wastewater-treatment

systems in the Nevada part of the study area that serve a total

population of about 15,000, ranging in size from 400 each in

Eureka, Goldfield, and Austin (Lander County Sewer and Water

District No. 2), to 6000 in Ely. Water sources for the water-

supply systems are wells and springs with one stream, Duck

Creek, which is used by McGill. There are five water-supply

systems and five wastewater systems in the Utah study area that

serve a total of about 18,000 people and range in size from

60 people in Garrison to 13,000 in Cedar City. The water

sources in the Utah water-supply systems are wells and springs.

hi° NATIONAL. I
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1 2.0 SUMMARY OF CONCLUSIONS

The general conclusions of the DRI and UWRL studies in Nevada

and Utah, respectively, are that significant capital expendi-

I tures will have to be made to accommodate water-supply and

wastewater-treatment requirements of MX-related population

growth. Many of the wastewater-treatment systems do not now

Imeet state legal requirements for effluent quality and opera-

tional procedures. The wastewater systems can be improved and

expanded if funding can be obtained. The water-supply systems

are also expandable given proper funding, but in Milford, Utah

water rights are not available by appropriation and will have to

j be purchased from existing water users.

I The results of the studies are summarized in Tables 1, 2, 3, and

4.
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POPULAT ION
EST IVATE NAXIMUM

LOCATISM SERVED QUALITY SOURCE ADEQUACY POPULATION* IMPROVEVENTS REDVIRED TO

EUREK COUNTY

t~uraka Watat Assn. a0ct Meets Public Health 3 wells System inadeq-etv t, meet Current On5 The system Production CaPat~llty at 200
E urkam Standard. - Colt:. Several springs lev1 of dy--d d-e to lnad.Qa-t1 Storage s-od need to be 5g'';fTic tiY

taste turbidity sto'.90 distribution systto are req~lred.

ESMERALDA COUNtTY

Goldftisld Town 400 Notts Public Health I well Inadlouate to meet vorret level 1500 Th. siu Population the agoel
SupIly Standards 1 spioq of demand. system upgrade active log a -ellati. capascity of A' P (25

button System.

LANDER COUNTY

Lander County Sewer 400 Meets Pu~blic Health 3 macie Inadequate to meet current demand$ 600 Under normal hydrologic conditon theI
s, water Dist. St andarIds 2 springs during drought periods addItioSl people. Ito -a":y coul1d "t

No. 2expansiontwonuld regui re sources fromt

1I.CL. MNTYu 
to Austin.

Alat... tea 900 meets Public Health 4 .xlit Inadequate to reliably Beet -pre- 2400 Th. cestISIg Sstem is 1 eadeuat. to
Agbo. Standards sent de..ando. System upgrade Is basedmonth. cvrrent pvuatlion. but

acie ltlulvsystee acetathis epande d depn asl ext pande00d-
dCot!, l1ra't 'I. Io present the 600 gpo (30 1/*) is only w

Caliente Public 1000 Met ulcWath 3 wells Th~e exsting systeuse only. 7500 To sea additional population the Call
Utte tanad -ad n.:f h three sells. Iixrlaeopatynrtht of the pci

CalienteI hig :d gdumt to supl Cu In de!- but qoality andt sunstaiedprdutin
eanda. but backup capacity Is servioe area and soaeincreases So

Panace a armstead 72S Meet Public Health 2 cells Syste inadequate during, high iW00 The e"it Ing cater rights and cellstarm
Alan, Standard dand swinr ontk ue to estimng population. Expansion toi to

PancaInadequate storage end Increases In distribution male &I

Pieche Puablic 640 Meets aPublics Melth 3 el upl adqut fo s6ln50 Te xIng and prpsdupgraded Pi
Utilities Sadrds -sply I' spin dehan level. "itiui nraeI depnd If the system wet

PloChe . r y hard 5ySte: needs replaCeent together with additional storage.

NYE COUNTY

?oapahtPublic 2700 Meets Public Health 4 wells System adequate to meet current 5000 The present supply "ytem Is believed
Utilities Standards level of demand sately twccethe rarrent cater. It
Tonopah at both booeter ettix on t t ra

ditixiral storage. Anry deman byond
The st u supy syste . Itly is

WHITEC PINE COUNTY

Sely Mun icipal 6000 MeetsPublic Health 2 cells System adequate to sect current up to The epsting Ely supply system has a
Water Stanoards2 1 spring level of demand 5 0 0 00 Ore spIngs anrd cels which can roll

In order teaet very large grocth up
tntiel grond-cater rights In Stepee

0.4e/a , for average demand plus
io a designated basin these quentiti

Ruth- c~ill 150 MesPblic Health 1 cell System adequate for current level 5500 Thesyse is l8Ited to Current po
Water Company Standards I surfac, of diead. Supply is' esa10 Stai .a p I cess 'rx aur plue ca tr roe Eennn*Cott CoppeE

McGill Source Wennecott Copper Cxrporatixx . DI- $_crcth acre to occur groundwater frem
(Duck Creek) tribution system In poor Condition could be acquired from present riglrte

Ituth-MCGIl I0 Met Pb lic Wealth 2 springs System Inadequate for current Iev*l 600 The Ruth water supply Is presently
Wate Compny taards of dem and during dry years. Distr Is sup pl Ied to Ru th as -surplus by

Ruth button system needs replacement. 1mount f surplcs. Bill Increase.
8:upply is surplus purchased from identified*in the Rath are..
Ieneecott copper Corp.

*pgmaeai population was estimated using 350 9pcd for unsetered supply system* and
Ins the discussion.

i=Li
1 A-o ..



AtI ON* IMPROVEMENTS RE~UIREO 10 SERVE MAXIUMU POPULAIIDN ESTIMATES

too The rrotr* Product ion CPt l It y at 7f 0 upo 112. ( 1/4) -u1d ..-eror C pernc. Th. syete
*frae ood.reed torr: he, s!ijcart Iy Iicreafed and the repirn--e't a- J-panSs 100 of the

di 'iu". n 0fl to. l~r d.

Is00 The..4 1-xsu Po PulOtion the C.oI i I. Id -Pply could s~pport I0 Isoed or t he net -IefI hao-
Ing & ralilal capacity of aCC 9pa (25 ILs) and e0h005100 and ref'lacment of the distrI-
but let System.

-0 to under norma hydrologic conditions tt, to-r suply SysI ,dcold nerFe appeotlmtl 210

:dditional People. The swP.+y would rthadqiat rin d y ,. ",!yorhe

*p-arlo n wonoId .equit. sources frtostrho Pe. r Valley to be developed and Pum~ped
up to Austin.

2400 The . n~t system 1s Inadequate to .ent presert levels of derad. Th.esyse o pgrade

1s based or th. Current population. hot the potertia 101o. suppy at. I~( Iy 30l could

Sec thi epnded des and with euddstrg oddsrhulrad aditional hi'ccup. At
prest the h 60 0 9p. (38 .1/. Is. only sell desir criter..

7%00 To serve additional population the Callest. supply would require several reow wells with
reI.bl. trapacity nea t hat ofthe priaywelue today.,,WaterfquantIty is adequate

buat ualty and stined produto say be problens. toano fthe d s t uin
aervios area and storage I ncrearses would also be required.

1600 The existing water fights nd odinS :r"cpble of serving a populatIon over double the

existing poyu ation. topansi nthis levelI raquIres substantial a ddition of .sto rage

and Increases in distribution shais sizes a stall as upgrsding the pumping facilities.

15 Te sitlog od proposed upgraded Pioche star'erxsupply yster doe not allow for any
Inree in dsand. If the system weet eepanded ne spl -ore stil he required

together with additionlal storage.

9000 The present Supply system is beliested to be capable of producing and distributing approxi-

:ately twira the current wafer. ft may "e noco:1hic) to oPOcade rho PuNPIA9 faclties
at bo th boos:ter stations on the transmission syste seal No growth will also requlet ad-

Oltior&Iat stra8e. Anty deand beysond 5f00 level may require. sources of potable water.
The actual supply system capacity Is anhnown.

to The aeletirag Ely supply sstemhas a caabil"t y of f1urriahlng approsi.atel~y 4000 gpo 11252 1/s1

e00 Ifro springs and wel whicZ h atelia.b ly supply A0 persos considerin a 100 bachup.

* Is order to meet vtery large growth up to maxinum the city would have to acqui1re Sub-
tarrtial grudwtrrghsi tpo Valley. This has beer esa te a. t 26 01
(0.74 :

3
/S) for arage0 demandeplan .6 cf 1i 

3
0 for pean denand. .rudat igsintp Since Stptom valley

to a designatedI basin these quarritlex may rot be available for domestic purposes.

2900 The system is limited to current population level since the prinary source of uapyi
sapu
5
wto ite Ro enmcottCCopiper Corporatinn'e Iuc Cre upply, Ife aditionall'

grswt wer to .. ocu grondwt itra StePtO Valleymight1he a source of supply It it
could be acquired from preent rights holders.

600 The Nu th water supply Is presently Inadequate for current lenel* of demantd. The water
is Supplied to Ruth am *surplus by " K cot t Coroato and itds not appaa thatathe
amount of eurploe will inraebhr aste ben no thert reIliable potable% upie

identified In the Rath area.

3S0 gped for waeetaeed supply systems and the system reliable production unless otherwise noted

MUNICIPAL WATER SUPPLY SYSTEMSr NEVADA

M1 SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - 300
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POPULATION
ESTIMATE MAXIMUM

LOCATION SERVED QUALITY SOURCE ADEQUACY POPULATION* IMPROVEMENTS REOUIRE

Illford 1,500 hevers l of vertical veils, waer 'Me syster, is adequate for th 1.9-C Systee s,.cd ie nerered. Pres
gradient I g causing rights ior 1 7e present pvpulatlon with a 3D per- (based or as- iains are in po repair. 50_0
salinity increase In gy:r (125 1s. Cent escess capacity. There is tisft. of 3 a.!oyriated, cc toy increaae
lower aquifers. not enough cap.city fur a .a)or percent aver

(5 hor) fit. cspacity)

Delt City 2,100 Good fTDl is 250 to 3 wells, water wells and pumps are adquate for S.0C0 eu-s ad Wells are adeuate.
500 .g/I). rights for 1910 twice the present peak flow (1895 (based or 4W5 (2.21!.C5C 1) to 1.P00.0CC 99lL

g9. (121 1/s). gpm wit 90 percent use rats) star- qg. and Peak -r accoro/ate P1 related growth

age for fire floe adequate. use of 546 gpd sent holders. no additional s9
per capital

Cedar City 13.000 Has low TDS (less 6 wells and 14 System is adequate on peak day of 14.900 txcept for a fes peak days per
than 400 .g/1) but springs. year with a 14 percent excess (19F1 pcpulation growoh through 1987. In 1967,
long term deteriora- capacity, based on. cur- average days, but for peak days
tios is epected due rant trends ro
to the basin being NX)
closed.

* Inckley 900 Aresenic exceeds Hinckley has mu- System adequate for present pop- 900 Slity thousand qallons (227.10
Deseret. allowable limits. nicipal syste. ulaton, but increasing arsenic tce population for fire requi e
and OGsls The other comu- levels w11 necessitate a new well per connec:ion is recommended I

Olties have prn- north of the towns.
nate wells.

Rights total about
2100 9p. {132 1/).

Garrison 60 Good. private wells. The* is currently no municipal Adeqaate ground cater is iavild
syste, thousands. All de.eloent Wad

Is no municipal institution r e

- (5



IMPROVEMENTS REQUIRED TO SERVE MAXIMUM POPULATION ESTIMATES

System sho.Ad be netered. Present fist rate produces no incentiv, to conserv.
*Sins are in poor repair. Reservoirs haoe some ieatage. fleer.. is presentiy over

e Fopriated, so any increase in rater rights -uid have to be purchased.

mains and sells are adequate. qtorage ne.0s to be increased from 60o'0.O 9aions
i21. yS I I to 1.000 g -lon It,1i3.000 ii to meet .ir flow regires.'
o acco.date MA related growth, water rights would have to be prchased from pre-
sent holders. No additional appropriations are being allowed.

1-rept for a fe. peak days per year, the system Is adquate for non-Mx normal
groth through 1997. In s967, *lth 50 growh, the system sill be adequate for
average da's. but for peak days ft will he 32 percent short.

Stty thousand gallons 1227.100 ]) at storage Caaciy needs to be edded to serse
the popular on tot fire requireents. Adltionaf storage t 400 gallons 1 1516 I
par connection Is recommended for ne. growth.

dequate ground *ater in eaiable In this area to acconeodate a population of many
thousands. all developent wuld have to be done by the "rX pro ject. ince there

is no aunioipal institution responsible for water In Garrison.

MUNICIPAL WATER SUPPLY SYSTEMS, UTAH

IX SITING INVESTIGATION I lSVIII

DEPARTMENT OF THE AIR FORCE - eMq 1 2
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POPULATION MAXIMUM
Ii IiAT E,; POPULAT ION*

LOCATION SERVED TREATliNT SY'TEV ADEQUACT PROJECTION IMPROVEMENTS U

i,. .. ,. A... 4oo G, v It, I0.0 as weo *0tt. t.atoon Wo .r t 6cc Ito n-e y of t.oret
l00. olJation pnds, at;o dl.- woter do- not eet sts-ards. The Mt-e . et.., osIdatiG

charqe to dry mas.. Ion 0yset- In need of repS.ent facilities to, ..ld eity
upgrade also Includes C4

11SIOAXA 
CO1lS??

oldfleld To-s 400 Gravity serK. at.. - The elistinq Goldfield wastewater treat- 10cc The eostlnq Goldfleld I
S.'ply .. oxidation, O atlon par- sert facilitles at. sore tte- eden.ate to IOOC persons. %e coltq

cletlon pond.. mn dlsc~arqe. met current ievels of deand. ?,ore Is the IC;c pcpv4Stion Will
no £otive dlonlnarqe from tte x

. 

tyntet. collection facilities.
Collection system Is In good conditIon.

LAMIC CONTY

Lander Co. 5aee 4- 0 Gravity aever. Tw o 2 ac.r The Austin wastewater treatment syste. does 600 The coomusity of AuS

* wot.. 1st. P.2 i s tt l d ouldr.lon .ns. not met irate standards. The collecton system co-ld be uprad
o. 2 0Act!,* dlchurqe t, d:y was'.. sysiem is In good condition. lg active discharge.

AustIn leat o00 people. Uti

System.

LINCOLN CCOUiTY

Alamo torest-ad 900 Three oxidatlon, eoaporation ":o moistlng Alamo system Is adequate for 2500 Th. Alamo vast* tfeStO
A~sn. percolation ponds--offiuent 0ver twie the current populetlo,. Th: person.. To moot this

Alamo ptp.d to Ponds. No discharge. lift station is at capacity. The ol1eo- *mpanded and the lIfI
tion system is in good condition. since they are at copes

Caollnts Public 1000 Gravity soer, extended aer- The treatment plant does not meet the 3200 The Callante waste tre
utilities atlon, activated sludge plant. discharge permit requirements. Hydraullc sons at 125 gpcd. The

Calimnto Dlscharge to Peadom Valley capacity mote than adequate but high operates bolo design S
:.sh. es site discharge por- infiltration of fresh water Into co1- w1 have to eliminate

mit. lactlon system decreases plant .ffl- in order to meet their
clancy. Operator to keep the pl

procedures may have to

Panaca Parumtmod 725 Three raw sewage osldatlon, The estlng *atI -ate0 treatment moa-stevtet t

Assn. *vaporation. percolation lettio and treotent fIolities are 15t1n0 f Ins. Any epom

P.nmc& ponds. NO discharge. adequate. lire are so*e odor prob- mont tra1t.1 spandln t4

loss asocloted vith the potd syste., syotom molyc area .1L

Ploche Public 640 Cta..Ity soer. Ieach.lnil 'rh P'oche wastewater treatment nollonnlon 1500 The Ploch **rated lao
Utilities aer:tIon *,&poratlon per- systoes ar mono than adequat to .oot cur- tom could handle oxp1ne

Ploche rolatlon. o dnchargo. rent domends. echanical aerators ar. Land is available to

turned off during wcntor duo to Ice. adequate hydraulic ca

Tonopah Public 2700 Two a sealed raw sewage os1- Too present pond system doeM not provido dod- SO00 The neo treatment facil
UtIl t1e datlon, evaporation ponds. qat. oesta treatment for Tonop.ah. Tho toon an t cr.ase of approef

Tonopah Sam. mechanlcal aeration. is replacing the exiltlng facility. only to handle the e
plant oii be at ait
not connect to the To

no. ttetaetnt facIlty
ties aro locato d In 1

popal optIn.

IXT& Plot COUTrrY

Iy saMnicipl 6000 atended aeration :nd o1do- The iat than au:de 18,000 The ettino extended
me t 'In )od.P~ll dis collectio sytM s ae ote Mhi deqte Io prvd vIst r

tly charge to Curry Creek. for the present popolation. Influent is plonnIn to elminate If
smak do. to collection system Infiltration. callontlon mys 00 0-
1o active di'charge at currant levels of use. populatIon. opano 0 -

mIdered by the city but&

feclltlea and ,,cludm .

Gth-ac~ill 1500 Gravity mower, to omidation. Te oslstlng pond ystem 1. adequate for 1500 The IcSill moator IF
water Compony evaporation. perolation ponds. tho current 9c~ill demand. Too rollection mion capohlity Ay is!

PiGcill No active dlecharge. system noods mrplatemsnt. Coot etimetes Just to

ftuth-PMICII 600 Groavity sower, four oide- To esIstlnq pond system has proved edquate. 600 The t as l

mottor Company too, evaporation ponds are fIlling sith mludge Oletin population. 9'a

Puth tlion ponds. No activo and the lower ponds need to be fenced. The ig the hydraoulic capeCl

dilcharge. collection System Is adequate. pond system It possible.

expand.



VAX IMUM
POPULATION*
PROJECTION IMPROVEMENTS REQUIRED TO SERVE MAXIMUM POPULATION ESTIMATES

Rue . .e- 600 Th. co...un ity of Pr-ha i. pre.sen tly uprl'qit. ae~~ aiiis
4,5 Theet 0 no, system, oxidat ton ponds, has a ioltFv~tInof hZ.Teno.
&cement. fao IlIIti.8 Could .. atly be expanded . cc.-- 'latx r populto. r'"

upgrado 6 a. includes rsplacenet of 701 of tile ex Ist Ing col lectlIon system.

tecaer teat- 1000 The existing Goldfield treatment ponds have a capacity for approximately
ba ae4at t 10 prsns m clecio ssoo sin good "ordtio. ' T " nson beyond

oud. There I. tO. 1o7 pouain.1 eur nepnSo f he ponds and In-read
pond system. collection faclit.es.
cond it ion.

ex sst. oe 60 Thet .. euit .. f Autnde o o tsaesadr t,, treatn

Th*y colcioaytm coul d upgrade by epndn the cudto on nyte an leat

Ing active discharge. The. cclleotiofi syse- Is adiq!:tr:ySzdtosiea
lest60 people. rurther expanson would req.1re eryanolon o! the collection

ation h sn. To cet ts ! dead th " olcto syte Ir can rt be lrea.tly
*The collec- :1panded and the lift station to the treutmet ponds -coldhrequire nec pumps

Ition. aInce thyar at capacity with the existinq floe.

t eest the 3200 Thre CelIenr ate t ,treet faclities he a designtpoplation of.320 0 per-
a. ' hyr ce at 12 Ipd m t eitng plantt Influt Is quit dilute.. The plant

but high epratee below desg efficiecy, To eee th design pop-laio the city
.nto cl- :,il have to eliminat q.h' larg gatt of fresh eateor Iv th infoen. 

ent effl- In order to most their NPCtS criteria the facility also requires afull ric
operator to keep the plant operating at design efficiency. Slud ge handling
procedures cay haoe to be revised also.

taoe co00T The Pasece satow. ar treatment pond, system is deined to ceet onytthe en
S.1ts ar itie floIs. Any expansion of serviCe would reqqre a renvieo oft treat-

O pro b- cettrain,v ' aadi the pond st" and providing aeration. 1h oleto
system. ytoe mtceae witl nquit.e iapcqnto to Intl ncshd populsntnr. demand..

et colleonlo, 100 The Miocha aerated laQoon system design popula tn sl 100 h eitn y,-
teto metcrIe ol h -nd e nsion beyond this population b ncroain The 0 O:nS."'
fators area Land i I a .lal no acconodanet eapa..slon. The collector system has more than
to Ice. adeqoat. hydra~ulic capacity.

sothprovide ad- 000 The eec treatmentpfacili!ty fror onopah has a desg population of 5000..
pah. Th toe an inrase of appro.etey 220 0 pers. Th111s cpac ItIy wI be adqut

S~~~lty, o~~Iny to handle the epected increas.du ito nrae ligatot n
platci be at cepc ity within tee pears. IfI -!1 the caorhnew dfveloerent does

no!cnnctto the ponosatemee there will be excess capacity. 9,od h
sac treatment fclityoTt nopah has no eopansion plans. h treot7 faclI
tie aretlocated In tEmoralde County which seht reticts Tonopahr's ie-
Poca options

treatment and l111000 The existing atended aeration and oxidation pond system In rip should be a:ble
Ithan adequate to provide ca treateent for triple the existing popufotion. The cit Is
alnfluen t is9 planning to eliminat, flush tanks and ilainaetehg infiltration In the

lsfitraton.collection system in orde to brIng the' sytmcpability up to the design
It l.voe of uspopulation. topansion beyond the design capacity has not0 bencrosycn

oldser!d by the city but would cost likely requir reloIcatio of the treatment
facili ties and Inciude a reuse of PlanIt taffluent.

adequateor 1500 The Sc~ll astoeater mysqtee is 1n need of total replacement and has no aspent-
Ike collection ati on cpblit y. Any inces in domand wouid require a compiete see cy,,.m.

Coot estimates jst to repiace the existing system are in eces of ,Is00,00.

proed adequate. 600 The Ruth wastewater system f ou oxdation pods I, only Adequate for the
hewit sudg esetng oplaton. Th uperponde1 ar Pfllng cith sludge, thereby reduc-

befencd. The 1.9 the hydraulic Capacity of the pond sytm hose lii p epansinof the
pondmspstoc is possible. but the system owner hasno f Inaca capabIt to
sapsed

MUNICIPAL WASTEWATER SYSTEMS. NEVADA
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I

POPULATION MAXIIMUM
ESTIMATE POPOLATION*

LOCATION SERVED TREATMENT SYSTEM ADEQUACY PROJECTION IMPROVENENS

I S1ford 1.500 Gravity clay sewer, one lift Does not meet state standards. Collection 14.5C0 A coepletely n"
Station. oxidation ponds, system has inadequate grad:es, material break- existing syste

do"and cracKing, and under sied lines. ho osidation ponds
discharge.

telta City 2.100 Gravity clay sewer, three lift Th. system meets requirements for the pre- 15.000 Completely .e a
stations. one 6-cell oxidation sent population. containment la.9pond No discharge.

Cedar City 13,000 Gravity seer, filtration, The plant effluent currently exceeds state 19,000 The Current Syet
digesters, clarifier., limits but is not operating at den.sn crt- overload. New a

taria. in is designed for a population ofI 19,000.

Hinckley 900 Individual septic tank - Low percolation rates render drainfields inef- ? An entire systaw
:rt drainfield system. fective. There are present health hazards due

-Oasis to surface discharge of sewage.IGarrison 60 Individual septic tank - Systees are adequate for peasant pplation. 7 Ai estire systs.

dralnfleld systems.

I MIxisea population in based on 1907 pek contruction period population projecthi

I
!

I
I
I
I
I
-11



MAXIMUM
POPULATION*
PROJECTION IMPROVEMENTS REQUIRED TO SERVE MAXIMUM POPULATION ESTIMATES

l4.Sce A completely new collector system and replacmeent of major portions of the
k *istin" system :i1l be required. To hundred twenty-two acres (9o hectares) of

15.000 Completely new collection system with lift stations will be required. A new
containment lagoon of 187 acres (76 hectares) will be required.

19.000 The current system, operating at design criteria, would have a five percent
overload. Ne oxidation ponds and sand filters could be required..

f- ? An entire system would have to be built to accommodate major growth.
iue

7 A entire system would have to be built to acComodate major growth.

coftructlon period population projection.

MUNICIPAL WASTEWATER SYSTEMS, UTAH

M1 SITING INVESTIGATION F12111
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Summary

The following tables provide a summary by community of the 1) existing

water supply system, 2) water supply system capacity, 3) existing wastewater

system and 4) wastewater system expansion capabilities for the twelve rural

Nevada communities most likely to be impacted by the proposed MX project.

These summaries should be evaluated in light of the following discussion.

In general, the water supply and wastewater treatment systems for the

rural communities considered are only sufficient to provide for the existing

population. Any upgrades, whether in recent past or planned for the near

future, have been or are predicated on providing a reliable service for the

existing community with little expansion considered. The populations have

been relatively stable and financial abilities are severely limited. Ely is

an exception, being the largest of the communities and self-governing.

The most significant problem any of the communities would have in ex-

panding water supply or wastewater facilities relates to financial consider-

ations. The communities, without exception, do not have financial resources

to readily expand their systems. In the past most upgrades and replacement

financing has been in the form of outright grants (EPA, HUD, Fm HA, Four

Corners Regional Commission) and low interest loans from Farmers Home Admin-

istration. System generated revenues are for the most part set to provide

for operation, maintenance, and debt service without building a capital re-

serve. Some systems require funds from the county to supplement revenue.

Without considerable financial assistance the impact of a large population

influx on any of these communities will be severe.
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Introduction and Scope

The purpose of this study has been to evaluate the current status and

expansion capabilities of water supply and wastewater facilities of commun-

ities in Nevada which may be most directly affected by the MX project.

The focus of this study effort is those communities both within the MX

candidate site boundaries and surrounding areas that might be impacted

through influx of population working on, or in support of, the MX project.

Concern for these water supply and wastewater treatment systems lies in the

physical resources and in the institutional and financial framework.

There are well in excess of 100 rural Nevada communities that could con-

ceivably be impacted by the MX project population influx. These communities

represent a wide spectrum of institutional forms that have been adopted to

handle water supply and wastewater treatment needs. The institutional form

seriously affects the efficiency and quickness with which a community can

respond to new demands and subsequently operate larger and possibly more

complex systems. Illustrative of the existing organizational forms are the

following:

Water Supply Waste Treatment

1. private wells septic tanks

2. water district sanitation district

3. municipal municipal

4. private company (regulated) private company

5. unincorproated association unincorporated association

6. non-profit corporation public utility district

7. cooperative

8. public utility district

Prior Work

In 1969 the Nevada State Planning Board contracted with the joint ven-

ture of Walters Engineering-Chilton Engineering to develop a "Nevada Rural

Communities Water and Waste Water Plan." This contract resulted in a six

volume plan, published in 1972, that inventoried all rural Nevada

communities. For each of these communities information was compiled for the

existing water system and wastewater facility and recommendations were made

! ,I



i-r improvements. both the existing systcms aia 3 ,'eidd ilnproecnts

w;re displaypd on air photo maps. These six volumes covered the following

counties: VoI I - Carson City, Douglas, Storey; Vol IL - Churchill, Mineral;

Vol III - Lincoln, White Pine; Vol IV - Humbold., Pershing; Vol V - Eureka,

Lander; Vol VI - Esmeralda, Nye. In 1973 Walters Engineering completed a

comparable two volume plan for Washoe County under contract with the Washoe

County Commissioners.

In 1975 the Water Resources Center of DRI completed an important related

study on "Economics and Finance of Nevada Public Water Systems." This study

developed data for 71 water systems on: organizational forms; per capita

water use; total water use; water rates; financing; and operation and main-

tenance.

Study Objectives

The basic objective of this study was to develop sound and up-to-date

information that can be used as a basis for realistic planning for water and

wastewater system expansion to accommodate the MX population influx without

undue burden to impacted communities. These data and study conclusions should

also permit identification of those communities best capable of handling

expansion.

The specific scope of work as defined by the contractor was as follows:

1. An assessment of the existing municipal water resources and the

impacts of increased water use on Tonopah, Ely, Caliente and Pioche,

Nevada, including the identification of each municipality's source

of water, the quantity present, the amount of present usage.

2. Determination of the ability of the water supply and sewage systems

to accommodate increased usage, the maximum capacity for increase

without modification of the system, and the economics of an increase

if modification is required.

3. Evaluation of the water quality limitations of the water supply

system.

4. Recommendation of the necessary water supply and wastewater treat-

ment facility improvements required by increased usage.I
1
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5. An overview of the effects of increased water usage in small towns

such as Baker, Lund, Preston, Alamo, Panaca, and others that lie

within or at the margins of the Nevada siting area.

Specifically, the following communities were examined:

Eureka Tonopah

Goldfield Ely

Austin McGill

Alamo Ruth

Caliente Baker

Panaca Preston

Pioche Lund

Study Methodology

The principal municipalities within and near the boundary of the pro-

posed MX missile siting area are considered in this study. The water use

analysis is based upon recent water system planning reports by private con-

sultants, and state and federal agencies, supplemented by communication with

community officials, and others. Available information on the design criteria

and population projections are utilized in this study.

A listing of information sources for each community considered is

included.

The following guide was used in compiling information on each of the

communities.



Water Supply and Waste Water Treatment Stud)'

Data Compilation Guideline

I. C E' F AL

1. Community Type -- Governing Body

a. who controls water supply and wastewater?

1. governmental body

2. private

b. who makes the financial decisions?

1. how funded

2. other financial resources

c. how are rates determined?

d. metered?

2. Does a master plan for water supply and wastewater exist?

a. original date of plan

b. level of implementation

c. update --

1. existing

2. planned

3. Current Demand Level

a. types of demand -- domestic-industrial-fire

b. adequacy in meeting current levels

4. Future Demand Levels - based on potential future developments

11. WATER SUPPLY

1. Source

a. physical description

b. legal (water rights)

2. Physical means of diversion

a. physical description

b. condition -- age, capacity, etc...

c. control of diversion



3. Quality of source

a. chemical

b. biological

c. problems -- historic, current

4. Treatment

a. type and extent

b. cost and location

5. Transmission, storage, distribution

a. physical description

b. capacity

c. operational characteristics

d. condition

e. losses

f. fire rating

1i1. IWASTEMATER

1. Collection System

a. physical description

b. condition

2. Treatment

a. type

b. adequacy

c. problems

d. cost

3. Volume and character of influent and effluent

4. Applicable standards and regulations



EUREKA

W'ATER SUPPLY

1. Existing

The town of Eureka has a current population of approximately 400 people

which are served by a combination of wells and springs. The spring sources

are approximately five miles south of town in Eureka Canyon. Water is ob-

tained through collectors and moves by gravity to town. In addition the

town has three wells with a combined pumping capacity of approximately 375

gpm. The town supply meets State drinking water standards but contains

high Se and there are complaints about color, taste and turbidity. The town

supply is chlorinated since the spring supply is subject to contamination.

The transmission and distribution system is in varying states of repair.

The lines connecting the springs to town are deteriorated and in need of re-

placement. The distribution system serves only the developed area within

its service area. The system is comprised of three pressure zones served by

different storage tanks. The system consists of nearly eight miles of pipe

ranging up to 6 inch, much of which is in poor condition. The storage

facilities are comprised of a 0.3 MG steel tank added in 1968 and a 0.027

small, in ground reservoir providing a total of 0.327 MG storage. This

storage volume is barely adequate for the existing community supply and does

not provide for adequate fire flows.

2. Future

The existing Eureka water supply is only adequate to meet existing level

demand. In order to provide a reliable supply even for existing demands there

are several improvements which need to be made. Primarily, the existing dis-

tribution system needs replacement with larger lines and storage needs to be

increased to approximately twice the current level. Any significant increase

in population may stress the supply system beyond any reliable capability.

The spring sources are relatively minor, unreliable in dry water years and

subject to contamination. The well supply is also only barely adequate

with three wells, the best of which produces only 200 gpm. Average daily use

is in excess of the "best" well's capability and therefore two or more wells



are used. This being the case there is no backup in the existing system and

any additional demand would require new sources of water. There have been

no recent studies which examined expanding the Eurokt town supply.

WASTEUATER

1. Existing

The existing sewer system for the tor.r _f Eureka consists of 4 to 8 inch

collectors which are in poor condition and in need of replacement. The sys-

tem has 188 connections serving approximately 400 people. The system dis-

charges to two oxidation ponds in series located northwest of town. Effluent

discharges from the second pond to the canyon below. The existing treatment

does not meet State standards and work is currently progressing on design of

a new system.

2. Future

In the immediate future the town of Eureka will upgrade their wastewater

facilities in accordance with a facilities plan prepared in 1976. The new

system currently being designed will provide for new collection, treatment

and disposal. It is proposed to replace 70% of the existing collection system,

mostly with 8 inch lines, and to construct two new 2-1/2 acre oxidation ponds

2 miles north of town. The system is being designed to serve 600 people, an

increase of 200 over the current level and to eliminate active discharge

thus complying with State requirements. The new wastewater facilities could

be expanded rather easily. The new collection system will have hydraulic

capacity several times that of the existing system and there is adequate land

to increase the oxidation pond size. If demand were to increase above the

600 design population it would probably be necessary to provide aeration to

the primary pond.



GOLDFIELD

GENERAL

The coimnunity of Goldfield is the county seat of Esmeralda County and

has a current population of approximately 400 persons. The community is

uninccrporated and is governed by the Esmeralda County Commissioners. Both

the Goldfield water supply system and wastewater facilities are owned and

operated by Esmeralda County. All financial decisions regarding operation,

maintenance, expansion or improvement as well as user fees are made by the

County.

WATER SUPPLY SYSTEM

1. Existing

The Goldfield water supply system has evolved over the past 80 years

changing with the mining activity and population. Goldfield began at the

turn of the century when rich ore deposits were discovered. The town was

initially supplied by water hauled from surrounding springs. As population

-rd demand grew, a distribution system was constructed and water was supplied

from Alkali Spring four miles northwest of Goldfield and by a 30 mile trans-

mission line from Mount Magruder near Lida. As the mining activities and

population decreased, the town went back to its original sources, springs

and local hand-dug wells. The other supply systems quickly fell into dis-

repair and deteriorated.

Supply

Goldfield is currently supplied by Rabbit Springs which is a hand-

dug well with a production of approximately 55 gpm. In addition, the town

has one 8 inch 470 foot deep well capable of producing 100 gpm for domestic

purposes. Three other minor sources supply water to the fire tank and are

not suitable fot domestic purposes. This supply is considered inadequate

to meet the demands of current population.

Water Rights

The water rights for the current domestic supply are held by the

town of Goldfield. The following is a list of municipal rights held by



the town of Goldfield:

Groundwater Certificate No. Holder Flow Rate cfs

6199 Town of Goldfield 0.25

6200 Town of Goldfield 0.3

6201 Town of Goldfield 2.0

6216 Town of Goldfield 2.0

6217 Town of Goldfield 4.0

6218 Town of Goldfield 0.25

6219 Town of Goldfield 0.35

6220 Town of Goldfield 0.11

6221 Town of Goldfield 0.30

6222 Town of Goldfield 4.0

7670 Town of Goldfield 0.0225

Groundwater Permit No. Holder Flow Rate cfs

27309 Town of Goldfield 0.25

Current Supply Quality and Treatment

The two Goldfield supply sources meet State drinking water standards.

The supply is chlorinated.

Transmission and Distribution

The Goldfield distribution system is primarily steel pipe 70 to 80

years old and is deteriorated and in need of replacement. Replacements are

made with AC pipe. The system is undersized with 1 to 4 inch mains which do

not provide adequate fire flows. The current community fire rating is 9.

Storage on the system is provided by three covered steel tanks

located southwest of town. Two tanks comprising 155,000 gallons supply the

distribution system. A third tank with a capacity of 85,000 gallons is kept

for fire flows and is not used for other purposes. A fourth storage tank

further to the south of town with a capacity of approximately 80,000 gallons

is not presently in service.

System Financing

The operation and maintenance of the Goldfield water system is paid

for by a user charge set by the county. The current rate structure is as

follows:



Residential Rate:

$1.50/100 cu ft up to 300 cu ft

$1.00/100 cu ft above 300 cu ft

Commercial Rate:

$2.00/100 cu ft 1st 100 cu ft

$1.50/100 cu ft next 1000-cu ft

$0.50/100 cu ft above 1100 ft

2. Near Future Water Supply

Since the current water supply, transmission and distribution system for

Goldfield are inadequate and in need of replacement the county has applied

for and received a grant and loan to upgrade portions of the system. The

grant and loan obtained from IUD, State Water Planning, Four Corners Regional

Commission and Farmer's Home Administration is for $1,300,000 to construct a

new well, transmission line, and storage facility. The new supply is being

designed to meet the current population demand with only a slight increase.

Supply

The new water supply for the town of Goldfield will be obtained from

a well to be drilled 11.5 miles north of town. This well is to be located

700 feet west of an existing highway department well. The new well is ex-

pected to have a capacity in excess of 400 gpm. A water right application

for the new well was filed with the State Engineer in February 1980.

New Supply Quality and Treatment

The new supply is expected to meet current State standards and not

require treatment.

Transmission and Distribution

The grant and loan provide for an 11.5 mile transmission line from

the new well site to existing storage and for a new 250,000 gallon storage

tank. In addition, it is expected that some monies will be available to

take care of the most serious problems in the existing distribution system.

The county is also looking at a total rehabilitation of the distribution

system in 1981, replacing existing small maiv- with 6 inch mains in order to

improve the fire rating. The estimated costs of this replacement is approxi-

mately $500,000.



Financing

The 40 year loan for upgrading the present water supply system will

be repaid from system use revenues, from gaming taxes and from an assessment

fee. The county is planning to set up a special assessment district to ob-

tain the latter. Any future work such as the distribution system replace-

ment would be financed by a combination of grants and low interest ians.

3. Water Supply Expansion Capabilities

The current and near future water supply facilities for the town of

Goldfield are based on current population with only a slight margin for

increase. With the new town well and transmission line the supply capability

will exceed current and near future demands but in order to be utilized ad-

ditional pumping and storage capacity would have to be added to present

plans. This potential expansion capability cannot be assessed until the

final engineering report is completed on the transmission line design and

the new well is drilled and test pumped. This report is due by the first

of April and the new well is expected to be drilled in Summer 1980. The

existing distribution system has very limited expansion capability due to

its seriously deteriorated condition.

WASTEWATER FACILITIES

1. Existing System

Collection System

The existing wastewater collection system for the town of Goldfield

consists of 4, 6 and 8 inch AC pipe. The system is in good condition with

no serious problems. The gravity system is intercepted by an outfall line

which continues northwest of town and discharges into a series of ponds.

Treatment

The wastewater treatment for the town of Goldfield consists of

three settling, evaporatiun and percolation ponds constructed within the

past ten years. No mechanical aeration is supplied. The ponds were

designed to handle a population of approximately 1000 persons with no active

discharge. There is currently some minor agricultural use of effluent from

the third pond and mining companies have inquired about possible reuse of

the effluent.



2. Near Future Sy';terl

The current wastewater collection and treatment system for Goldfield

more than meets existing and foreseeable near future needs. The system 'an

adequately handle a population of 1000 persons, an increase of 600 over the

current population.

3. Expansion Capability

Any expansion beyond the three ponds design population of 1000 persons

would require a supplementary wastewater treatment system or an entirely

new system at a new location. There have been no cost estimates made for a

new system since the existing system has a capacity of 2-1/2 times current

demand levels.



AUSTIN

CENERAL

The town of Austin is disincorporated and is governed by the Lander

County Commission. The water supply and wastewater facilities are publicly

owned and operated by the Lander County Combined Sewer and Water District

Number 2 General Improvement District. The District is governed by five

directors. The existing systems serve approxirmaely 400 people and are

financed through system generated revenue and a subsidy from the County.

Neither the water supply nor wastewater systems are truly adequate to

serve the existing Austin population.

WATER SUPPLY SYSTEM

1. Existing Water Supply System

Source

The existing water supply is taken from springs and wells located

in Pony Canyon east of town and a spring in Marshall Canyon. The three wells,

all approximately 350 to 400 feet deep, have reliable capacities of 20, 50

and 20 gpm These three wells are used alternately due to limited recharge

in the area and large drawdowns.

The Pony Canyon spring is intercepted through a 500 foot horizontal

well drilled in 1969 and produces approximately 15 gpm. The Marshall Canyon

springs provide approximately 10 gpm.

In addition to the Pony Canyon wells and spring the town owns

another well located three miles west of town in the Reese River Valley

floor which is not connected to the existing supply system. This well is

capable of producing approximately 500 gpm but the lift up to Austin is

approximately 1000 feet which is not economical at the present time.

The water use in Austin is lower than most of the Nevada communi-

ties, being approximately 80-90 gpcd. Even with the low per capita demand

supply problems exist. The existing supply proved to be inadequate during

the summers of 1977 and 1978, requiring the town to truck water in from the

valley.



The water rights to Pony Spring and tile wells are held by the

town of Austin.

QRiality and Treatment

The quality of the Austin domestic supply meets State Water Supply

Standards. A recent analysis is given below.

Austin

Sample Date: 11/6/79

TDS 259 mg/l HCO 3  210 mg/i

Hardness 170 mg/i as CaCO 3  CO3  0

Ca 50 mg/l F 0.22 mg/I

Mg 11 mg/i As 0.01 mg/i

Na 31 mg/I Fe 0.22 mg/i

K 2 mg/i Mn 0.08 mg/i

SO4  43 mg/i Color 3

Cl 14 mg/i Turbidity 1.0 JTU

NO3  0.5 mg/i pH 7.9

Alkalinity 172 mg/i Se --

Chlorination is provided for the spring supply.

Transmission and Distribution

Water is transmitted from Pony Canyon to town via a 6 inch AC

transmission main which was installed in 1970. In addition, a 3 inch PVC

main transports water to the reservoir in town.

The distribution system in town consists of 6 inch AC, 3 inch

plastic and 2 inch plastic and iron mains. New 6 inch mains have been in-

stalled down Highway 50 within the past eight years. Most of the distribu-

tion system is less than twelve years old and is in good condition.

Storage in the system consists of a 150,000 gallon steel storage

tank installed near town in 1970, two small, 50,000 gallon rock and con-

crete reservoirs and a 20,000 gallon reservoir in Pony Canyon. The current

fire rating for Austin is 10 which reflects on their ability with the

present sources of supply and storage to provide adequate fire flows.

Financing

The existing water system operation and maintenance is financed



through system generated revenue and a county subsidy. The current water

rate in Austin is $0.85/1000 gallons. Improvements to the system within

the past ten years have been primarily financed through grants and low

interest loans from Farmer's Home Administration.

2. Near Future Water System

At the present time the Austin Water supply is not adequate for the

current level of demand during dry years. The existing wells and springs

above Austin are very sensitive to fluctuations in climatic conditions.

The town has been attempting to phase out the use of the springs but the

well system above town as it stands is not capable of meeting demand without

the spring flow. The well below town could supply existing and even an

expanded demand, but at present it is not economically feasible for the

community to rely on that supply. In the immediate future there is not

expected to be any major changes in the existing supply system.

3. Future Water System Expansion

As previously stated, the existing Austin water supply is not truly

adequate to meet current demand. Any expanded demand would have to be met

by new sources, most likely wells drilled down in the Reese River Valley

with the water pumped up to Austin. Any increase in demand would require

additional storage as well as an expanded water distribution system.

WASTEWATER FACILITIES

1. Existing Wastewater Facilities

Collection System

The Austin sewer collection system is composed of 6 inch AC col-

lectors most of which have been installed withir the past ten years. The

collection system feeds into an 18 inch outfall line which flows by gravity

to the treatment ponds.

Treatment

The existing treatment consists of two oxidation ponds southwest

of town. These ponds, half-acre primary pond and a one acre secondary pond,

do not meet State standards because of an active discharge to the dry wash.

The existing system was completed in 1973 and financed through a 75 percent

grant from EPA and a 25 percent Farmer's Home Administration loan.
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2. 'Near Future Wastewater System

The existing treatment system with its active discharge to the wash is

in violation of State standards. The StaLe is asking that a third pond be

constructed to provide for evaporation and percolation eliminating the active

discharge of effluent. It is expected that the community will attempt to

comply oith the State standards within the near future.

3. Expansion Capability

The Austin wastewater treatment capability could handle expanded flows

with relatively minor difficulty by expanding the oxidation pond system.

Adequate land is available to provide a larger pond system. If the flows

were to be significantly increased, it would most likely be desirable to

provide mechanical aeration. The collection system would require expansion

to accommodate new growth. Any significant growth would have to finance the

system expansion since the community and county do not have the fiscal re-

sources which would be required.



ALAM-O

GENERAL

The community of Alamo has a population of approximately 900 persons.

The town was primarily a farming community until a few years ago when mining

activity in the area increased and the population increased from about 350

to the present. The town is unincorporated and is therefore governed by the

Lincoln County Commissioners. The town operates with a Town Board and water

supply and wastewater disposal are handled by a governing board of the Alamo

Sewer and Water General Improvement District. Financial decisions are made

by the board together with the county.

WATER SUPPLY SYSTEM

1. Existing

The existing water supply system was first constructed in 1947 with

the aid of the Farmers Home Administration. Additions have been made in the

past to expand service but the current supply is no longer adequate from the

standpoints of quantity, storage and pressure. The system is fully metered

and meters are read twice a year.

Supply

The current water supply for Alamo comes from four wells.

These wells are all located in close proximity to one another on the west

side near the high school. Wells number I and 2 were drilled prior to the

installation of the water system in 1945 and have capacities of 100 and 60

gpm, respectively. These wells were drilled only five feet apart and share

a co-mnon equipment building. Well 3 was drilled adjacent to Wells 1 and 2.

Its capacity is approximately 100 gpm. The fourth well on the existing sys-

tem was drilled in 1976 by Union Carbide Corporation to add to the limited

supply when they began to move employees into Alamo for their mining activi-

ties. This well, 300 feet west of Wells 1 and 2, has a capacity of 200 gpm.
During the peak summer use periods the wells run continuously to keep up

with demand, Current water demand is approximately 48 mg/year.

The water rights for the Alamo water supply are as follows:

. . .



Groundwater Perict No. Holder Flow Rate cfs

30637 UuiLon Carbide Corporation 3.0

31682 Alamo Farmstead Water Assn. 0.013

12898 Alamo Farmstead Water As-sn. 0.133

39370 Alamo Sewer and Water Gei.-ral not specified

Improvement District

Water Quality and Treatment

The water supply does not meet recommended State Drinking Water

Standards. The existing supply is high in TDS and hardness which causes

some deposits in the distribution system. Currently there is no treatment

to the water supply. A recent analysis of the Alamo supply is given below.

Sample Date 3/9/79

TDS 502 mg/I HCO3  427 mg/i

Hardness 297 mg/1 as CaCO 3  CO 3  0 mg/i

Ca 48 mg/i F 1.22 mg/i

Mg 43 mg/l As 0.03 mg/i

Na 80 mg/i Fe 0.02 mg/i

K 13 mg/i Mn --

SO 4  78 mg/i Color 7

Cl 20 mg/I Turbidity 0.2 JTU

NO3  3.6 mg/i pH 7.6

Alkalinity 350 mg/i Se --

Transmission and Distribution

The existing transmission and distribution system is composed

of steel, AC and plastic pipe varying from I to 6 inches in diameter.

Except for the newer areas of town to the southwest, the system is deter-

iroated and in need of replacement. Problems exist with low water pressures

in the entire system and a lack of storage to meet peaking fire and other

emerging requirements. The only storage at present is a 200,000 gallon

tank to the west of town which doesn't provide adequate pressure.

System Financing

The existing water supply system has no debt to service and

the water use charges are as follows:



$6.00/10,000 gallons

$0.50/for each additional 1000 gallon.

2. Near Future Water Supply

Since the existing water system is inadequate for meeting peak

demands in Alamo and exhibits low pressures, the town is in the process of

upgrading the system both from a supply and transmission-distribution-

storage standpoint. The Alamo Sewer and Water General Improvement District

has applied for and received monies from Farmers Home Administration in the

form of a grant, not to exceed $170,000 and a loan not to exceed $270,000.

These monies are to provide a new groundwater source, new storage and exten-

sive transmission and distribution system replacement during 1980. The

design population used for the improvements is approximately 700 people, the

current population served by the system.

Supply

The new water supply for Alamo will comv from a wel1 to be

drilled 300 feet deep with a 10 inch casing located just south of First

South Street on school district property near the track. The well is being

designed to have a capacity of 600 gpm and will be the primary supply for

the town. The District will retain well number 3 from the existing supply

as a backup source. A groundwater permit application has been filed with

the Nevada State Engineer for this new well. It is anticipated that once

the new well is on line that Wells I and 2 can be retired. It is antici-

pated that the water quality from the new source will be better than the

existing supply and meet the state drinking water standards. No treatment

of water from this new well is anticipated at this time.

Transmission and Distribution

Included in the plans for 1980 upgrade of the Alamo supply are

new 500,000 gallon storage tank to be located on a hill southeast of town.

With the new storage tank the water pressure in the mains are expected to

increase to approximateky 90 psi which will be adequate for fire protection.

The existing 200,000 gallon storage tank will be retired from service.

Some 14,000 feet of transmission and distribution main are

also included in the 1980 workplan. This will consist of primarily 8 inch

mnain with some 6 inch. The line replacement has not gone out for bid at

the present time.



Financ ing

As previously statud, the t980 Alamo water supply system up-

grade is being financed through a grant and loan from the Farmers Home

Administration. Operation, maintenance and debt service will be paid from

system revenues.

3. Water Supply Expansion Capabilities

The existing and near future water supply facilities for the town

of Alamo are based on providing an adequate reliable supply for the current

population with very little excess capacity. The new town well and storage

tank are not being designed to accommodate any real growth. If the new

well to be drilled is capable of supplying 600 gpm on a reasonably sus-

tained basis, then any expansion of supply would be dependent upon providing

additional storage within the system and additional transmission and dis-

tribution mains. There is currently a 54 lot subdivision being planned to

the north of the existing town which could be connected to the updated

supply.

WASTEWATER FACILITIES

1. Existing System

Collection System

The Alamo sewer system was constructed in 1975. The collec-

tion system is comprised of 4 and 6 inch plastic pipe. The collection system

is in excellent condition. Effluent is pumped up to treatment ponds via a

lift station located in the southwest portion of town.

Treatment

Wastewater treatment for the city of Alamo consists of three

oxidation evaporation, percolation ponds located southwest of existing

development. The wastewater treatment system has a designed capacity of

0.25 mgd or a population equivalent of 2500 persons at 100 gpcd. The system

presently has 260 connections servicing approximately 900 people. At present

there is no active discharge from the pnds and no reuse of the sewage ef-

fluent. The ponds are working adequately at the present time.

Financing

The existing Alamo wastewater collection and treatment system

were financed through a grant and loan from Farmers Home Administration.

L k I I I III I I'



The i,n was for $(hO,000 with a 40 year repayment period. The opera rion,

maintenance and debt service are paid through a $6.25/month sewv, r kv-v f, .

2. Near Future Nastewater System

The existing wastewater and treatment system were designed and

built to serve a population of 2500 people. At present the system treatment

capability far exceeds demand. But, there exists a limitation at the lift

station. The existing pumps are nearing capacity and any substantial in-

creases in effluent quantity will require replacement of the two existing

pumps with larger pumps. Some consideration is also being given to adding

an additional pond and mechanical aeration.

3. Expansion

Any expansion beyond the design population of 2500 would require

total reconsideration of the entire treatment system. Expansion beyond the

current level will require upgrading the lift station and may require some

additional treatment.



CALI LNT l

GENERAL

The comnunity of CaLiente is incorporated and is therefore self-

;ovtrning. The water supply and wastewater facilities are owned and oper-

.ited by the city. The city systems for both supply and wastewater disposal

w1're first constructed in the 1930's to serve the city and the Union Pacific

Railroad. The current population served is approximately 1000 persons with

425 water connections. The existing systems are for the most part adequate

for current needs but some problems exist with respect to both supply and

wastewater disposal. A master _tility plan was completed in March 1979

which addressed both water and sew-r systems making recommendations for im-

provements to each.

WATER SUPPLY SYSTFM

1. Ex is t i il,

Source

Historically the water supply for Caliente has come from a

number of wells many of which have since been abandoned due to either deter-

iorating water quality or insufficient production capacity. The current

system is comprised of three wells. Well V18 located northeast of the school

athletic field was constructed in 1966. This 195 foot deep well has a 14

inch casing and is capable of sustained production of 900 gpm. It is the

primary source of supply at the present time. Well P9, constructed in 1970,

initially produced significant flows but by 1977 began pumping sand and

clogged. Attempts to restore the well by installing an engineered well

screen were unsuccessful and the well is used only for backup with a capa-

bility of 125 gpm. The third well, Well #10, was constructed in 1978 and

has a capacity of 900 gpm but also began to pump large quantities of sand

and is not presently connected to the supply system. The city is consider-

ing operating both Wells #9 and #10 at low pumping rates as integral parts

of the system. Current reliable capacity is 900 gpm with backup provided

by the two newer wells. The current mode of operation is to pump directly

into the transmission-distribution system with excess going to the two



ior . e reservoirs.

The water rights for the Cal [ente supply are held by the

city as follows:

Permit Certificate Flow (cfs) Present Status

10662 (well 1/3) 3052 1.0 Abandone,"

11582 (well #4) 3719 1.5 City Recreational Dept.

11581 (well #5) 3720 0.6 Abandoned

19377 (well #7) 5548 1.0 Abandoned

23933 (well #8) 8080 4.0 Active

25970 (well #9) 8076 2.0 Active (standby)

35583 (well #10) -- 3.0 No Proof (new well)

In addition to the city wells, there are several wells owned

by Union Pacific Railroad which are not currently being used which could

be leased to the city if the need arose.

Water Quality and Treatment

The Caliente water supply meets state drinking water standards.

There have been past complaints about suspended solids and the water is mod-

erately hard. The hardness has caused some deposition in the distribution

system. Well #8 does exhibit high fluoride values, up to 1.45 mg/l. The

iollowing analyses are the most recent performed on the community supply.

Constituent Concentration Concentration
mg/l mg/l

Well #8 Well #10

TDS 261 456

Harndess 168 186

Ca 54 53

M.- 8 13

Na 29 50

SO4  4 22

Cl 15 20

NO3  1.6 1.4

Alkalinity 190 232

HCO 3  232 283

Fe 0 0.38

0.01 0.07

P-- 7.82

F 1.45 --



The supply receives no treatment at the present time.

Transmission-Distribution

The water supply transmission and distribution system today consists

of nearly 9.5 miles of lines and two storage reservoirs. Total storage in

the system consists of a 305,000 gallon concrete reservoir constructed in

1943 and a 500,000 gallon steel tank added to the system in 1971. The

tanks are supplied when the well system is pumping in excess of demand.

The transmission and distribution lines serving Caliente consist

of cast iron mains varying from 2 to 10 inches in diameter. The majority of

these were originally put in in the 1930's when the system was first con-

structed.

The existing system does not have excessive maintenance problems,

but is undersized in many areas with deteriorating lead joints. Dead end

sections also cause stagnation and build up. It is desirable to rectify

some of these problems by looping more of the system. The last significant

upgrade was in 1971-72 which provided the new storage tank and 10 inch

transmission line. The city has an active program of distribution system

upgrade. The current fire rating for Caliente is 7.

System Financing

The Caliente water system is not metered on individual basis.

The charges were set as follows in 1977:

Residential $8.50/month

Conmercial $8.50/month plus $1.00 per additional room or

unit per month

Industrial (Nevada State Training School for Girls)

$70.00/month

Of these amounts, $4.00/month is to repay the $50,000 loan usc] to construct

well 410. A water connection fee of $100.00 for new construction is also

levied.

2. Near Future Water Supply System

The existing water supply system for Caliente is adequate to meet exist-

ing demands with some problems. The newest well, well #10, exhibits such

severe sanding problems that it has not been connected to the existing sys-

tem, leaving the city without adequate standby capacity. This problem



will rcquire attention in the neir future. Oth r pro!Ie's with the exist-

in,; undefrsized water ma ins and ccitinued growth to the north of towu will

require upgrading and expansion. Sol htions to both of those problems nreL

being actively pursued by the city. The city has recently submitted pre-

liminary grant applications to IUD for approximately $250,000 to drill a

new well and upgrade and expand the transmission distribution system in the

northern section of town.

Supply

The city of Caliente is in the process of obtaining grant funds to

construct a new well to replace well #10. It is expected that there will

be little difficulty in obtaining a well which can produce approximately

900 gpm but the new well must be located and designed so that adequate

quality is obtained and sanding problems are avoided.

Transmission and Distribution

The HUD grant application currently under consideration will allow

for upgrading and expansion of water mains in the northern portion of town.

No plans currently exist for major improvements to the rest of the trans-

mission distribution system.

3. Water Supply Expansion Capabilities

The City of Caliente has available an adequate supply source and water

rights to serve a population several times the size of the current popu-

lation. It has been estimated that even with the high use rates (600

gallons per capita per day) that a population of 7300 people could be

served. In order to achieve this it would be necessary to construct new

wells or rehabilitate existing wells to their former production levels.

In addition, there would be a need to provide significantly increased

storage in the system to keep adequate pressure throughout and to meet fire

flows. The uilities' master plan presents several alternatives to solve

this problem together with recommendations for upgrading.

WASTEWATER FACILITIES

1. Existing System

Collection System

The existing wastewater collection system is comprised of nearly

6.5 miles of 4 to 12 inch vitrified clay and PVC pipe.



I rtjor p ,i t i,n , the CXi St ing syst eu was instaIled in the 1930' s

W'ith 6t 't i's 0. c'1,1v and PVC addedOL as growth (occurred within the service

area. Thc syste:a currently servos the entire town.

The wastewater collection system is separate from Ptorm drainage

and is in generally good condition. Problems occur where undersized lines,

ilaJequate grades and/or tree root penetration limit line capacity. These

problems are generally with the 4 and 6 inch lines which should be replaced

with 8 inch minimum. There appears to be some infiltration into the

collector system which increases the hydraulic loading at the treatment

plant.

Treatment

The existing sewage treatment facility, constructed in 1972, is an

extended aeration activated sludge plant. The plant consists of grit re-

moval and comminutor equipment followed by extended aeration, primary clari-

fication, chlorination and secondary clarification. Activated sludge solids

from the primary clarifier are recycled to the aeration tank. Stabilized

sludge is pumped to drying beds. Effluent from the secondary clarifier is

discharged to Meadow Valley Wash.

The Caliente treatment plant was designed with a hydraulic capacity

of 0.4 MGD which is adequate to serve 3200 people at 125 gpcd. The present

sewage flows average less than 0.25 MCD with high flows in excess of 0.7 MGD

having been recorded during storm periods. Excessive stormwater runoff

enters the system through manholes. The influent sewage includes consider-

able volumes of fresh water entering the collector system from infiltration,

leaking plumbing fixtures and discharge of water cooled compressors. This

excess hydraulic loading is reflected in the weak character of the plant

influent, approximately one-half of medium strength domestic sewage.

The existing treatment train is adequately serving the city of

Caliente. It is well below hydraulic capacity but does not meet the

effluent discharge standards put forth in Caliente's NPDES permit. The

standards are as follows.

| I



I)ischarge Limitations

Kg/day f/day 30 day Daily
30 day Avg'. Daily Nax. Average Max.

iZOD 5 day 20°C 45(100) 68(150) 30 mg/l 45 mg/l

Suspended Solids 45(100) 68(150) 30 mg/i 45 mg/l

Sett]eable Solids 0.1 Ing/l 0.2 mg/i

pH not less than 6.0 nor more than 9.0

Fecal Coliform Bacteria 200/100 ml 400/100 ml

Flow 0.4 MGD

At the present time there is nlo reuse of the Caliente wastewater treatment

plant effluent, although there is some potential reuse.

Fin aning

The current use fees are a flat rate of $3.50/month with a $125.00

connection fee. These fees are set by the city to pay operating and mainten-

ance for the wastewater collection and treatment.

2. Near Future Wastewater System

The existing system was designed for a population several times the

existing population. It may be necessary to upgrade certain individual

processes to comply with NPDES standards. There needs to be some improve-

ment in the collector system in the north end of town since the lines are

undersized and have difficulty handling the recent growth intis area.

The Utilities Master Plan makes several recommendations concerning the

overall wastewater system in order to accommodate future growth as well as

meet NPDES standards. These recommendations are:

Collection System

Replace undersize clogging lines with a minimum 8 inch line. Tmple-

ment a yearly cleaning program.

Sewage Flows

Immaediately implement a program to fix all leaky plumbing fixtures and

prevent extraneous flow into the system. Consider metering water connec-

tions. A water conservation program should be implemented to educate the

residents of Caliente on the need for water conservation, and techniques

to conserve water.



Meeting Efluent Requirements

Upgrade treatment plant laboratory facilities. Obtain instruction for

operation in use of lab analyses for process control.

Treatment Plant

Reattach primary clarifier weir. Stabilize slopes around the secondary

clarifier and ilifluent works. Convert the present sludge holding tank into

an aerobic digester.

The approximate cost estimates for these improvements are $125,000.

3. Expansion

Any expansion beyond the design capacity of the existing wastewater

treatment system would require a total reconsideration of the treatment

train and effluent disposal practice. Serious consideration should be given

to reuse of the plant effluent.



PANAt:A

KATER SUPPLY

Existing

The Panaca water supply is owned and operated by the Panaca

Framstead Association made up of the subscribers to the system. The ex-

isting system constructed in 1943 is supplied by two wells, one constructed

in 1953 and a second well constructed in 1965. Both wells are approximately

180 feet deep and are capable of producing in excess of 1000 gpm. The wells

are equipped with considerably smaller pumps. The newest well with a 250

,pm pump is presently used as a primary supply; the other well is a standby.

The current system serves a population of approximately 725 people with an

average use of 290 gpcd and peak use of 350 gpcd.

The distribution system is comprised of 3 to 6 inch mains most of

which are over 25 years old and somewhat undersized. The storage in the

system is comprised of two 0.05 mg wood storage tanks which are not adequate.

The supply system suffers from low pressures during the high demand summer

months.

There has been a recently completed study of the Panaca system

which examined the existing system and made recommendations for upgrading

and providing expanded service.

The Panaca water supply is of adequate quality and meets State

Drinking Water Standards. The supply has a high fluoride content.

Future

The existing Panaca water supply system is not adequate for ex-

isting population due to inadequate storage and distribution main size.

The current water right, 450 gpm, and wells should be capable of supplying

a population of 2000 provided the system Is upgraded with respect to storage

and distribution. The recently completed engineering study recommended the

following upgrades to serve 2000 population.

1. Upgrade transmission to 8 inch mains;

2. Add 0.5 mg reservoir;

3. Add 8 inch line from new storage to distribution system.

7hese proposed upgrades are estimated to cost approximately $500,000. The



town would require substantial outside financial assistance to implement

these recommendations. Any expansion beyond the current water supply water

right would require the Association to develop supplemental sources as well

as other engineering works.

WAST EWATER

Existing

The existing Panaca waste treatment facilities were put into

service in 1974. The system consists of primarily 6 and 8 inch collectors

which is discharged east of town to a series of three oxidation ponds.

There is currently no reuse of the effluent and generally no active dis-

charge from the ponds. There can be overflow from the third pond at times

of heavy flow. The only problem with the existing system is an odor nui-

sance. The current system is designed to serve 600 people.

Future

The existing collection and treatment facilities for Panaca are

adequate for the current levels of demand. The odor problem could be al-

leviated by providing mechanical aeration to the primary pond. The system

could handle an increase in population by adding to the current pond system.

If there were to be greatly increased demands on the wastewater facilities,

an active reuse concept may have to be implemented to meet state standards

together with a revised treatment train.

I



PTOCIIE

GENFRAL

Pioche is an unincorporated community which is governed by the Lincoln

County Commissioners. The water and sewer systems are owned and maintained

by the town under the name of Pioche Public Utilities. The existing systems

serve approximately 700 persons including the Caselton area. The original water

systemwas constructed by the Amalgamated Mining Company and later purchased

by the town. The town recently completed a water study and is in the process

of upgrading the entire water supply system.

WATFR SUPPLY SYSTE-1

1. Existing System

Source of SuSR!X

Water for the Pioche-Caselton area is derived from one spring and

three wells. The spring is located 5 miles southwest of Pioche and is pri-

marily used to supply the demand of approximately 50 residents in the Casel-

ton area. The spring which flows between 35 and 70 gpm is under a 99-year

lease from Amalgamated Mini% to Combined Metals. The main supply for Pioche

itself comes from three wells, all located north of town. The original town

well, #1, approximately 1/2 mile north of town, is capable of producing only

100 gpm and is the oldest, having been drilled in 1935 and deepened in 1961.

This well is essentially abandoned and not being used in the system. Well

#2, 2-1/2 miles northeast of town is 500 feet deep and has a capacity of 175

gpm. It is used as a standby for the system. The third well, Well 03,

drilled in 1966, is the main source of water for the town. It is located

approximately 1600 feet northeast of Well #2 on the flat northeast of town.

This well produces 350 gpm. The water rights for these sources of supply

are as follows:

Certificate No. Owner Flow Rate CFS

3179 Amalgamated Pioche Mines & Smelter 0.15

8026 Pioche Public Utilities 0.78

8027 Pioche Public Utilities 0.39



Tne total public water right is for 594 gpm. In 1977 the water usage

.as as shown below:

Pioche Caselton

Population 640 50

Average annual use 25.49 mg 8.7 mg

Average annual gpcd 109 gpcd 477 gpcd

Peak month use 3.44 mg 0.9 mg

Peak month gpcd 1.79 gpcd 662 gpcd

Quality and Treatment

The Pioche water supply meets state drinking water standards, but has

a hardness in excess of 300 which causes problems in the distribution system.

An analysis of the Pioche public supply is presented later.

The Pioche water supply receives no treatment.

Transmission and Distribution

The transmission line from Well #3 to Well #2 is 6 inches wrapped

stell pipe and the main from Wells #1 and 2 into town is 8 inches. These

mains are in good condition. The 5 mile 4-1/2 inch transmission main from

Floral Springs is in poor shape and scheduled for replacement in 1980.

The distribution system is a high pressure system with pipe sizes

ranging from 1-1/2 to 6 inches. Each residence has a pressure reducer.

The entire distribution is scheduled for replacement in Summer 1980 with

6 inch lines.

The existing system contains 211,000 gallons of storage. Water

is pumped from Wells #2 and 3 to the tank from a booster station 1/4 mile

northeast of town. The booster station is equipped with one 375 gpm pump

and one 150 gpm standby pump.

Financing

The water supply charges are currently set to provide for operation

and maintenance costs of the system. The existing rates were set in 1940

as shown below. The existing system has approximately 30 percent of the

connections not metered. The rehabilitation in Summer 1980 will provide

for a totally metered system.

Pioche Water Rate Structure 2/80

$5/month for 6000 gallons



$0.35/1000 gallons for next 10,000 gallons

$0.25/1000 gallons over 16,000 gallons

Any major changes to the system require funding outside the exist-

ing use fee.

2. Near Future Uater Supply System

The community of Pioche had a study of the water system performed in 1978

funded by the Four Corners Regional Commission. That study made several

recommendations which are currently being pursued.

The following is the basis for the 1980 water system upgrade.

Future Water Use

Pioche Caselton

Design population 650 50

Annual demand 26 mg 8.7 ng

Average annual gpcd 109 gpcd 480 gped

Peak month 3.5 mg 0.9 a&

Peak month gpcd 180 gpcd 662 gpcd

Fire flow 500 gpm - 4 hrs 500 gpm - 4 brs

A comparison of this criteria with current usage shows essentially no

provision for expansion in the recommended system upgrade. The improvements

to be made in Summer 1980 are as follows:

1. Replace entire distribution system with 6 inch mains.

2. Replace transmission main from Floral Springs.

3. Replacement of storage tank covers for the Caselton tank and

the 211,000 gallon Pioche tank.

4. Rehabilitate Well #2.

The above list of improvements is to be financed with $350,000 obtained

partially as a grant and loan from the Farmers Home Administration. At

the Present time, items 1 and 2 are within the financial capability with

sone doubt as to available monies for items 3 and 4.

Financing the water supply improvements is predicated on the existing

demand and will require a change in the existing rate structure. The recom-

mended new rate structure is as follows.



Present minimum $5.00

Debt retirement 2.70

Increased O&M 1.05

$7.75 for first 6000 gal/month

The declining block rate would be the same as the present rate.

3. Further Water Supply System Expansion

The existing Pioche water supply system has essentially no excess ca-

pacity. The upgrade to be accomplished in Summer 1980 is designed on the

basis of providing more reliable supply but does not provide for any in-

creased demand. In order to satisfy any significant increase in demand,

the Pioche water supply system would require at a minimum a significant

increase in storage and an upgrading of the well system, specifically re-

habilitation of Well #2 and possibly an additional well with capacities

equivalent to that of Well #3. A rough estimate of the cost of a new ex-

panded water supply system provided by Pioche Public Utilities is $622,000.

Any new growth would primarily take place outside the existing town limits

and would have to provide its own utilities which would then hook up to the

Pioche Public Utilities system.

Wastewater Facilities

1. Existing Facilities

Collection System

The existing collection system was built in 1945 and 1946 with sig-

nificant additions in 1954-1955. It consists of VC pipe and is in good

shape. The pipe sizes and relatively steep grades provide more than adequate

capacity for the existing town. The entire collection system is gravity

flow.

Treatment

The existing Pioche wastewater treatment facility was constructed

in 1968 using a design population of 1500. The currently served population

is less than 700. The facility consists of a 10 inch outfall line, a 15

foot deep mechanically aerated pond with two stationary aerators and two

evaporation pc-rcolation ponds in series. The system provides adequate treat-

ment for the existing population with few operational problems other than



aeration and is not used during winter months due Lo ice buildup. There Js

no active discharge from the facility.

Financing

The current sewer use fees are $2/month for residential use and

$6/month for commercial establishments. These fees are set to provide

operation and maintenance on the existing facility.

2. Near Future Water Supply System

The existing wastewater treatment facilities have the capability of

serving 1500 people, over twice the current demand. There are no serious

problems with either collection or treatment; therefore no changes in the

system are planned at the present time.

3. Future Expansion of Wastewater Facilities

The existing treatment train can handle a doubling of the current popu-

lation before reaching capacity. Any population increase beyond the 1500

population level would require additions to the existing plant, perhaps

increased aeration and certainly an increase in the evaporation percolation

pond size to ensure no active discharge occurs. Any increase in population

will require expansion of the collection system. As with expansion of the

water system, new developments would have to provide their own sewage

collection system and tie into the existing Piuche Public Utilities system.



Sa-7apie Date: 11/15/77 IhL tlicN erSpy

TDS 302 mg/i HCO 3  366 mg/I.

Hardness 327 mg/I as CaCO 3  CO 3  0

Ca 73 mg/i F 0.14 mg/i

Mg 35 mg/i As 0

Na 4 mg/i Fe 0.06 mg/I

K 0 mg/i Mn 0.02 mg/i

so 4  8 mg/i Color 3

Ci 5 mg/i Turbidity 0.1 JTU

NO 3  2.2 mg/i PHA 7.88

Alkalinity 300 mg/i Se --



TONOPAIH

Gr* ; E."Al,

The town of Tonopah is located in south central Nevada on the western

slopes of the San Antonio Mountains. The town is not incorporated and is

governed by the Nye County Commissioners as the Board of Trustees. The

water and wastewater facilities are owned and maintained by the town of

Tonopah under the Tonopah Public Utilities.

The original water system for the town of Tonopah was constructed in

1903 with major improvements consisting of replacing and adding to the

original system. The current water system supplies a population of approxi-

mately 2700 persons with the population expected to reach 5000 within the

next fe- years due to increased mining activity in this part of the state.

There are 909 present residential water hookups and 108 active commercial

hookups. The average residential usage is 5740 gallons/month and the water

system is fully metered.

The water supply was substantially improved approximately 10 years ago

to improve fire flows. No current plans exist for substantial expansion of

the water supply capability.

The existing sewer and wastewater treatment facility no longer meet the

ccmmunity needs nor State standards. At this time a new sewage treatment

facility is being designed which will have the capability of serving a popu-

lation of 5000 people.

WATER SUPPLY SYSTEM

1. Existing

Source of Suppiy

Tonopah is supplied from the Rye Patch well field located some 16

miles north-northwest of town in Ralston Valley. The well field, constructed

at the site of a natural spring discharge area, contains 6 wells, 5 of which

a:re in use at the present time. These wells are all drilled to approximately

300 feet with the producing zone between 8 and 80 feet. Four of the wells

were previously tested in 1966 and, together with the newest well, would



have a capacity in excess of 900 gp;:. The f ira sustainable pumping capacity

of the well field is unknown at th, present time but pump tests are planned

for suma.er 1980.

At the present time pumping records show no interference among the

wells and little change in water levels in the well field from year to year

which indicates that the present and historic use is not overtaxing this

source of supply.

The water rights for the Rye Patch source are held by the town of

Tonopah. Their current rights are:

Permit Certificate Flow Rate

Number Number cfs

01597 0.926

11171 2945 0.37

11172 2867 1.2

Quality and Treatment

The water supply quality meets State standards. A recent analysis

is given below.

Tonopah

Sample Date: 1/10/78

TDS 260 mg/l HCO 3  122 mg/i

Hardness 110 mg/i as CaCO 3  CO 3  0

Ca 39 mg/i F 0.34 mg/i

Mg 3 mg/l As 0.005 mg/l

Na 27 mg/i Fe 0.01 mg/l

K 6 mg/i Mn 0

SO 4  35 mg/i Color 3

C1 14 mg/i Turbidity 0.1 JTU

NO 3  14.7 mg/i pH 7.72

Alkalinity 100 mg/i Se --

At the present time there is manual chlorination of the community water supply.

Transmission and Distribution

The water from the well field is pumped through 2 miles of 8 inch

steel pipe to a 78,000 gallon tank at Rye Patch booster station. The booster

station is equipped with two 75 hp pumps each rated at 500 gpm which pump



rom the tai.k tihrough 6 miles of 8 inch stetel pipe to a 120,000 ':llou restfr-

voir at 'oister statioa P.. The two pumps at boo:.ter station #2 are 75 lp

i.,rn by electric motors and rated at 500 gpm each. These units pu:-:p from

the 120,000 gallon reservoir through 5 miles of 10 inch AC and steel trans-

--ission main to a 235,000 terminal storage reservoir above town. The trans-

.. ission mains from Rye Patch to the terminal reservoir were replaced in 1960

and are in good condition. The transmission system is capacitated by the

8 inch line and the pump capacities of 500 gpm. At present the booster pumps

operate approximately 50 percent of the time.

Water from the terminal storage tank flows by gravity through 2-1/2

miles of 12 inch steel transmission main to 2-500,000 gallon covered steel

storage tanks which were added to the system in 1971. Water by gravity feed

from the terminal storage is supplied through 2 miles of 14" steel trans-

mission main to the downtown area encompassing approximately one-half of the

town. The remainder of the town is supplied by two additional reservoir

systems and booster pumps, as shown below.

Pumped to 2nd level 500,000 gallons

Mizpah Hill 78,000 gallons

Sandia Hill 312,000 gallons

Bryan St. Booster 240 gpm

Pumped to 3rd level 30,000 gallons

Above Sandia Housing 20,000 gallons

Military Circle 80,000 gallons

Sandia Housing Pump 110 gpm

Military Circle Pump 120 gpm

The original water distribution system mains range in size from 2 to

10 inch a d are constructed of every type of pipe. A major improvement was

undertaken during 1970 and 1971 which installed some 16,400 feet of new 6

and 10 inch feeder mains and 12 new fire hydrants. Since that time other

improvements have been made by replacing badly deteriorated and undersized

mains. At the present time the system has no serious problems.

Financ in

The entire water supply for Tonopah is on a metered system with rates

set by the town to cover operation and maintenance costs. The current rate

structure is presented below.



Res idential

$1.50 first 1000 gallons

$2.40/1000 gallons for next )000 gallons

$2.20/1000 gallons for next 5000 gallons

$2.10/1000 gallons for next 9000 gallons

Commercial

$5.00 first 1000 gallons

$2.80/1000 gallons for next 3090 gallons

$2.70/1000 gallons for next 6000 gallons

$2.00/1000 gallons for next 90,000 gallons

$1.75/1000 gallons for next 200,000 gallons

2. Near Future Water System

The existing water supply system for Tonopah is adequate to meet the

current needs. There are no active plans to make any major changes to the

system at the present time other than to incorporate new growth into the

existing system. At the present time the increased mining activity is caus-

ing Tonopah to grow. The largest new development is that planned by Ana-

conda Copper Corporation which has a new mine northeast of Tonopah. In

conjunction with this operation the company is developing a major subdivision

including single family, multi-family, and modular homes. The total impact

of this development is expected to be 2000 to 2500 new people. The develop-

ment will install its own transmission and distribution lines but will tie

into the existing Tonopah water supply. At the time the development is built,

expected to be in late 1981 or 1982, the existing water supply facilities

will be fully utilized.

In addition to this new development there has been a proposal to

develop an industrial park at the airport site in Ralston Valley. If this

project moves ahead in the near future it will need a source of water which

most likely would come from the Rye Patch well field and be transmitted to

the industrial park via a separate line.

supply

The existing well field at Rye Patch in Ralston Valley is expected

to be able to adequately supply the added demand due to Anaconda's activity.

There are no active plans to develop additional supply sources but some well!
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testin- i; plinned for summer 198d on the e: .tinl wells to btter estIm:te

the field 's supply capab ility. if the indu:;tria l p.irk at tht -tirport pro-

ceeds, the town may turn over one or two of the smaller producing wells at

the Rye Patch field to supply that development and drill one or more new

wells in the Rye Patch field.

Transmission and Distribution

All new lines associated with the Anaconda development will be put

in by the developer and deeded over to the town. Any transmission lines

for the airport industrial park development will be separate from the Tono-

pah system and probably will be the total responsibility of the developer.

The existing transmission system from Ralston Valley is adequate to handle

the population increase due to the Anaconda development. The system is

capacitated by the existing pumping equipment but is expected to be able to

meet the increased demand by higher utilization of existing equipment.

Some of the pumping equipment is old and may have to be replaced, especially

if there is increased pump use. Storage in the Tonopah water system is

more than adequate to meet the near future demand. The large amount of

storage carries over from 10 to 15 years ago when power to the community

would be out for 3 and 4 days at a time during the winter.

4 3. Future Water Supply Expansion Capabilities

Once the Anaconda development is complete the Tonopah water supply
system will be fully taxed with 5000 people served and any demand beyond

that will require major changes to the system. The transmission system

iwould have to be upgraded by a) installing new larger capacity pumps at

booster stations #1 and #2 and/or b) installing parallel transmission lines

and pumping facilities to bring additional water from Ralston Valley.

At the present time there is also very little known about the capability

of the Rye Patch well field supplying quantities of water that would be need-

ed for development beyond that already underway. If that source is not

capable of meeting increased future demands then additional sources will

have to be developed. In the immediate area around Tonopah there does not

appear to be any new unexploited source of water which meets domestic use

quality requirements.

I



',ASTEWATER FACILITIES

1. Existing

Collection System

The community of Tonopah is sewered by gravity laterals and lager

collector sewers running northerly through the center of town. There are

presently 767 residences and commercial establishments connected to the

collection system. There are a number of residences which are served by

town water but not by the sewer system. The collection system is of vary-

ing age and condition. The collection system terminates in an outfall

1.4 miles northwest of town below the town cemetary in Esmeralda County.

Treatment

The present treatment is provided in two unsealed raw sewage

oxidation ponds. These ponds tire built on quite pervious soil and do not

provide adequate treatment. There is presently some temporary aeration

being provided as a stop gap measure until a new treatment system under

design can be brought on line.

Until the new expanded treatment facility is operable there is an

unofficial sewer hookup moritorium. One new motel is building a small

package plant and attempting to get a State discharge permit.

Financing

The fees are set by the town to pay operation and maintenance costs

for wastewater collection and treatment. They will most likely be changed

in the near future to repay the local portion of the new system.

2. Near Future Wastewater System

Since the present sewage treatment system doesn't meet current demand

and State standards, the town of Tonopah has applied for a construction

grant to improve the current system.

The project is estimated to be financed $666,000 from EPA and $222,000

as a local share and will include the following three items.

1. Construction of 4300 feet of 15 inch gravity outfall line for

conveyance to the new site.

2. Construction of 0.5 MCD wastewater treatment facility consisting

of headworks, Imhoff tank, percoloation ponds, and sludge drying

beds.1
I'
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3. Construction of approximately 6,140 feet of new collection lines.

it is anticipated that the project will be under construction by late summer

1980.

The design capacity of the project will be adequate to serve 5000 people

or an increase of approximately 2200 over current levels. At the present

time it is not known whether the new Anaconda development will tie into the

expanded town wastewater facilities. The Anaconda development is currently

examining alternatives to tying into the town system. If this development

does connect to the new treatment facility, then it will reach capacity

within a year or two of completion.

3. Future Wastewater System Expansion Capabilities

The new treatment system to be built in the latter part of 1980 will

have an initial excess capacity capable of serving approximately 2200 per-

sons. If the Anaconda development does not connect to the town system

this capacity will be available to satisfy other future growth. If Ana-

conda does tie into the town system then the new treatment plant will be at

Icapacity very soon after completion.
The town has no plans to expand its treatment facility beyond the 0.5

MGD level. Any expansion beyond this new facility would require a complete

rethinking to include the collection system also. One problem area which

must be considered with any expansion is that the area to which the gravity

system drains and in which the existing, the new and most likely any addi-

tional treatment systems are constructed is in Esmeralda County and not Nye

t County.

!
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ELY

The city of Ely is incorporated and self-governed. The water system

is owned and operated by the Ely Municipal Water Department which is ad-

ministered by an appointed three-man board. The wastewater collection and

treatment systems are also owned and maintained by the city of Ely. The

city employs a city engineer and has an active program of maintaining and

upgrading both the water supply and wastewater systems. At the present

time the systems serve a population slightly in excess of 6000 people and

both have the capability of meeting increased demands with some relatively

minor improvements.

The city of Ely has a class 5 fire rating.

RATER SUPPLY SYSTEM

1. Existing Water Supply System

Source of Supply

The sources of supply for the community of Ely are Murry

Springs west of town and two municipal wells. Murry Springs has histori-
cally supplied the majority of domestic supply for the city. The springs

flow have reduced from an average flow in 1970 of 10.15 cfs to 4.65 cfs

during 1979. The decline in spring source is currently of considerable

concern to the city. In addition to Murry Springs, the city operates two

wells for supplemental and peaking purposes. The wells are not used during

the winter season. The 10th and "M" well with a 1000 gpm yield is used dur-

ing the summer to supply the East Ely pressure zone. The North Street well

with a 950 gpm yield is used ad a supplemental source for the rest of the

system during the summer. The groundwater usage has varied considerably in

the last few years from 202 mg in 1976 to 80 mg in 1979. The existing sup-

plies are adequate to meet current levels of demand in Ely even with the

high 350 gpd use rates.

The water rights to Murry Springs and the two wells are held

by the city. These rights are:

I



Groundwater Certificate No. Holder Flow Rate cfs

2512 Ely Water Company 0.67

5598 Ely Municipal Water Department 2.0

7230 Ely Municipal Water Department 2.0

9161 Ely Municipal Water Department 2.0

Surface Water

Murry Springs Ely Municipal Water Department 11.0I
Quality and Treatment

IThe municipal water supply for Ely meets state drinking

water standards. The spring collector system is totally underground so

there is little chance of contamination of this supply. The spring supply

is chlorinated. The existing water supply chemistry is given below.

Sample Date 10/19/77

TDS 179 mg/I HCO 3  173 mg/

Hardness 163 mg/i as CaCO3  CO3  4 mgfl

Ca 34 mg/i F 0.19 mg/l

Mg 19 mg/i As 0 mg/i

Na 6 mg/l Fe 0 mg/i

K 2 mg/i Mn 0 mg/l

I SO4  0 mg/i Color 3

Cl 5 mg/i Turbidity 0.2 JTU

NO3 2.7 mg/i pH 8.11

Alkalinity 150 mg/i Se --

Transmission and Distribution

jThe transmission and distribution system in Ely is adequate

and functional. The city maintains an active program to maintain and up-

grade all lines. A 16 inch line from Murry Springs collector transmits water

from the spring source to the Murry Booster Station and into the city dis-

tribution system. A 12 inch main on East Campton Street serves East Ely.

The remainder of the system consists of 31 miles of 10 to 4 inch feeder

mains.

IStorage in the system presently totals 6.05 mg with an addi-
tional 1.5 mg being planned. This storage consists of a 2 mg tank located

j off the Highway 6 bypass constructed in 1976, 2 tanks above the courthouse

I



totaling 2.5 mg, a 1. 5 mg tank IortIwest of t11 'ilroad I rackW eih wa

added to the system in 1978. There is also a !mall 0.05 wg tank for thie

iiysium Terrace area which will be taken out of service as soon as some

Imodifications are made to connect the Highway 6 tank to the Indian Colony.

Financing

FaThe Ely water system is financed by system revenues for

operation and maintenance. Major system improvements have largely been

financed through grants together with local monies. The system is unmetered

for residential use and use charges are a flat rate. The residential rate

is $6/month plus $.40/100 square feet of lawn as a once a year summer sur-

charge. Commercial customers are metered and charged on a declining block

rate. This rate is as follows:

$10/month for first 15,000 gallons

I $0.45/1000 gallonsfor next 10,000 gallons

$0.40/1000 gallons for next 25,000 gallons

$0.30/1000 gallons for next 50,000 gallons

$0.20/1000 gallons for next 100,000 gallons

$0.10/1000 gallons for over 200,000 gallons

The operational costs of the system are fairly low since most of the system

is gravity fed.

2. Near Future Water Supply System

In general the Ely water supply system is in good condition and

capable of meeting existing and expected near future demands. But the city

is concerned with maintaining a reliable supply and supply system so it is

Iactively planning improvements in several areas.

Supply

The existing sources of supply, Murry Springs and the two

wells, are more than adequate to meet current levels of demand, but the

town water board is concerned with the Murry Spring supply. The springs

have exhibited a steady decline in production over the past 10 years with

current flow being less than one-half the flow of 10 years ago. The board

recently asked their engineering firm to look at the supply and water need:;

which might result from rapid growth. The findings of that study were re-

ported in "Ely Water Supply Analysis for the Ely Municipal Water Board" by

!
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Chilton Engineering. These are as follows:I
"A. WATER DEMAND

1. It is re-commended that all existing residential units be pro-

vided with water meters and a metered rate be put into effect

at such time as all units are metered.

2. Meter installation should be required or, --l new construction.

3. Constant or increasing block rates should be put into effect

to encourage conservation. Decreasing block rates are not re-

quiring a "fair-share" payment by high volume users.

B. WATER MANAGEMENT

1. All water rates and production costs should be analyzed to

insure a profitable water enterprise.

2. Hookup and connection charges should be put into effect and/or
Iincreased to cover tap costs and require new units to bear the

cost of storage and supply needs caused by new developments

through the connection charge revenues.

3. Main extension policy must be carefully reviewed to require

developers to bear the cost of mains larger than the present

policy dictates in order to meet future needs.

4. A new master plan for the water system must be coordinated with

plans developed by the City, County an. Regional Planning Com-

mission. Wate- needs, along with sewer and other utilities,
should have a -arge impact on the planning for rapid expansion

of Ely.

5. Policy should be established to require payment to the Water

Department for all water used on City-owned lands (i.e. parks,

cemetary, etc.) at an established metered rate. This should

be implemented so as to insure visible fiscal responsibility
on the part of the Water Department in securing future financing.

This requirement will also prevent unrestricted City water con-

sumption costs in planning new areas which require lawn or other

irrigation.

C. WATER RIGHTS AND SOURCES

1. The City of Ely should file approximately 13 applications to

appropriate underground waLers with the State Engineer as soon as

possible. In order to prepare for the maximum projected popula-
tion of 50,000 by 1995, the City would have to provide an aver-

age of 6,483 mg/yr., based on 355 gallons per capita per d;iy. This

type of demand would require approximately 13 wells producing 900
gpm each, for average flows and possihly 18 additional wells at

that rate to meet peak demand days.



2. There is a possibility that utilization of the water flowing into
the unused Kennecott pits at Ruth may provide a reliable source
of potable water. Quality and quantity should be checked to see
if the source could be used and what treatment would be required.I Records of water level should be developed and a cross-ceck with
Murry Spring flow should be made to determine any interrelated
effects. An agreement may be made with Kennecott to provide water
from the source to supply Ruth as well as Ely, since Ruth will also
experience growth and increasing demands for water. Improverent
of their collection system will become necessary in order to meet
these needs. It has been reported that the Ward Mountain Cul-

lection System is in need of major maintenance and upgrading.

3. Existing water rights on lands near Ely for irrigation should not
be discounted. Future water demands can be met by the purchase
of underground irrigated acreages located in the Steptoe Valley
Basin. When the demands necessitated, these acreages could be
dried up and the well, or water use, transferred to a location
that could be utilized by the Ely Municipal Water System.

4. The artesian well on the Georgetown Ranch should be considered

as a possible future source of municipal supply. By changing the.
manner and place of use of this artesian water to the City pota-

ble system, additional water would be available to Ely."

Source - "Ely Water Supply Analysis for the Ely Municipal Water Board,"

Chilton Engineering, February 1980.

These latter recommendations reflect directly on the concern over

diminshed Murry Spring supply. The board is acting on the recommendation

to file for additional groundwater. The other source of future supply con-

sidered, the water in the Ruth pit, is not of acceptable quality for

domestic use.

Transmission and Distribution

The city of Ely maintains an active program of system

replacement and upgrade. There are several significant improvements or

changes actively being pursued at the present time. These include in-

creased storage, line replacement, and development of new supplies.

The 1978 Improvement Plan for the City of Ely includes two

major system improvements. The first is the construction of a new 1.5 mg

storage tank and Murry extension which would be supplied from Murry Springs.



. The second would be to tie the 2 mg Highway 6 storige tank into the Indian

Colony and retire the 0.05 mg Elysium tank. The coSts of theSe if:iprovw1muit S

will be approximately $726,000. The city is seeking federal funds from HUD

for these improvements.

In addition, there are main replacement and addition of fire

hydrants planned for 1980.

3. Further Water Supply Expansion Capabilities

The city of Ely with its engineering consultants have just con-

sidered the demands of rapid growth on the water supply system. The water

board is moving forward to acquire additional groundwater supplies to pos-

sibly replace the diminishing Murry Springs supply and to supply future

growth up to a maximum population of 50,000. No detailed considerations

nave been made of the other engineering works which would have to be con-

structed together with the new wells to meet such a demand.

1WASTEWATER FACILITIES

1. Existing

Collection System

The sewage collection system for Ely is operated and main-

tained by the city of Ely. The system includes both the Ely and the old

East Ely Sinitation District which served the East Ely area prior to being

annexed in 1975. The collection system consists mainly of 6 and 8 inch VC

pipe. The Ely portion has been constructed over the past 75 years and the

East Ely portion constructed in 1954. The existing system is more than ade-

quate to handle existing and expected near future demands. The system has

three flush tanks in operation at the present time.

The existing collection system does experience severe infil-

tration due to deteriorated bituminous joints throughout the Ely portion

of the system. The newer East Ely area does not exhibit high infiltration.

The collection system also picks up considerable volumes of storm water

during wet weather conditions. The city Is actively working to separate

the storm water from the sanitary system.

Treatment

Treatment is provided at a plant located north of Ely adja-

Icn to the Ceorgetown Ranch. This plant, constructed in 1967 uses

extended aeration followed by oxidation ponds. The ponds have a 14 acre

I



I
surface area. The existing plant capacity is I .b mgd with current use

level being 1.1 mgd. The city of Ely does have a NPDES permit for discharge

into Murry Creek but at the present time there is no active discharge to the

creek. The NPI)ES requirements are as follows:

Discharge Limitations

30 day Daily 30 day Daily
Average Maximum Average Maximum

Flow 0.08m3 /sec 0.12m 3 /sec

BOD 204 Kg/day 460 Kg/day

D.0. not < 3.0 parts at any time

Fecal 200/100 ml 2000/1000 once/month

The treatment train is more than adequate to meet present

demands, although it operates at a low efficiency due to the dilute char-

acter of the influent. A reduction of infiltration to the collection systcn

would reduce the hydraulic plant loading and help improve plant efficiency.

IFinancing
The operation and maintenance of the sewer collector and

treatment are financed through $2.00/month sewer use fee. Any significant

improvements are funded through grants-in-aid or other general funds.

2. Near Future Wastewater System

The Ely wastewater system is more than adequate for current and

near future needs. The treatment system should be able to serve a popula-

tion of 18,000 persons using 100 gpcd sewage flows. The existing sewage

Sflows are 183 gpcd which reflects the large amount of fresh water getting

into the collection system through infiltration and the use of flush tanks.IThe city is planning to eliminate the flush tanks and eliminate the high in-

filtration in the near future. The costs for these two improvements is

estimated to be $700,000.

The city is also actively working on the other problem associated

with the existing wastewater system, that of storm water. Steady improve-

Iments to the storm drain system are being made with $144,000 spent in East

Ely last year and another $100,000 scheduled for this year. The major

flood producing ;orea Of Murry Canyon would cost approximately $1,000,000

to effectively control.

!
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The city has also considered reuse of the effluent on the

city owned Georgetown Ranch to eliminate discharge to Murry Creek in the

future as sewage flows increase.

3. Further Wastewater Facility Expansion

The city of Ely has no current plans for expanding either the

collection system or treatment system. The treatment system as presently

sized and configured can serve a population of 2 to 3 times the current

population with some change and improvements as discussed previously. There

would have to be collection system improvements and expansion in order to

serve a population increase of this magnitude. If the area were to exper-

ience growth beyond the present treatment plant capacity, it would probably

be necessary to relocate the treatment facility and consider alternative

effluent disposal methods.

i
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McGILL

CGENERAL

The community of McGill is unincorporated and governed by the White

Pine County Commissioners. The community water and wastewater systems are

owned and operated by Charles McKenzie as the Ruth McGill Water Company

,ho purchased them from the John W. Galbreath and Company within the past

year. Both the water supply and wastewater systems were constructed in the

1920's by Kennecott Copper Corporation and serve over 600 connections. Both

systems are old and in need of repair to meet current demands.

WATER SUPPLY SYSTEM

1. Existing

Source

The source of supply for the community of McGill is the Kennecott

Copper Corporation. Kennecott supplies McGill with water that is surplus

to their mining and milling needs. The major source of water is flow from

Duck Creek 10 miles from McGill which is diverted and transmitted to the

Kennecott ore processing operations at McGill. The system also has a 600

gpm standby well used in times of shortage. Kennecott also has rights to

springs near McGill which are for plant supply and for a community swimming

pool.

pl The existing supply is sufficient for the current level of demand ex-

cept in times of drought. The diversion rate from Duck Creek runs approxi-

mately 10 cfs where the in-plant need is 40 cfs. Kennecott extensively re-

circulates water in the plant and during the 1977 drought the well and

spring were used extensively to make up Duck Creek supply shortages.

Transmission and Distribution

The town supply comes primarily from Kennecott's Duck Creek diver-

sion. Water from Duck Creek is retained in two small reservoirs and diverted

into the Kennecott transmission line. Water flows by gravity some 10 miles

through the 37 inch line to Kennecott's plant. The McGill supply is tapped

9off at a rate of up to a maximum of 1000 gpm near the corporation's smelter.

9
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Storage for the system is provided in a 150,000 gallon steel reservoir.

Distribution is composed of 6 and 8 inch steel and AC feeder r:n.-; with 2

and 4 inch distribution mains. There has been replacement of some of the

original system where severe problems have occurred. Ir general the dis-

tribution system is in poor condition. Fire protection is provided by both

the domestic system and the Kennecott recycle water line from the tailing

The community of McGill does not hold any active water rights but de-

pends upon Kennecott Copper Corporation for continued reliable supply.

Quality and Treatment

The quality of the McGill community supply meets State drinking

water standards. A recent analysis is presented below.

McGill

Sample Date: 5/16/79

TDS 172 mg/i HCO3  183 mg/l

Hardness 177 mg/i as CaCO 3  CO3 0

Ca 46 mg/I F 0.12 mg/i

Mg 15 mg/I As 0

Na 5 mg/l Fe 0.01 mg/i

K 1 mg/i Mn 0

SO4  10 mg/l Color 3

C1 2 mg/i Turbidity 0.2 JTU

NO3  1.9 mg/l pH 8.18

Alkalinity 150 mg/i Se --

The McGill town supply is chlorinated at two locations: 1) in the

vicinity of the well, and 2) at the primary taps in the 37 inch transmission

main from Duck Creek.

Financial

The unmetered McGill water system is financed through a flat rate set

by the State Public Service Commission. No other source of revenue is avail-

able to the private company for upgrading the system.

g
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i.2. Near 1',,ture S\'stom

[ ! "fhc-re art, 11o ac i e p a s t x~ r m.tko in.i. l improv eo t. o thlit

McGill water supply system at the present t inv. In 1972 a Study waS per-

formed for the Mcill Town Council which examined the feasibility of McGill

water and wastewater facility rehabilitation. That study suggested the

fol lowing:

Cost Estimates Cost

Item Description Unit Amount (dollars)

1 10-inch ACP transmission main in-
cluding valves, fitting and appur-

tenances lin. ft. 5,900 $ (0,475

2 6-inch ACP distribution main in-
cluding valves, fittings and

appurtenances (includes 13,500

fin. ft. of asphalt replacement) lin. ft. 25,800 212,850

3 6-inch tire h-ydrants each 68 40,800

4 6-inch regular station each 2 7,000

5 Installation of service meters

including meter pipe, fittings,

valves, valve boxes, etc. each 600 126,000

6 1.26 mg distribution storage

tank, including site work,
protective coating, etc. L.S. 1 175,000

7 Gas chlorinator each 2 7,000

Total Estimated Construction and Engineering Costs,
including contingencies $777,000

These costs are approximately 10 years out of date and reflect only an up-

grade of the system to meet the current level of demand.

3. Water Supply Expansion Capabilities

The existing water system has little if any expansion capability since

it receives the majority of its supply from "surplus" water of Kennecott

Copper Corporation. The Company needs virtually all of the existing supply

for its current operation; therefore any substantial expansion of McGill

would rr ;uire a new or additional source of supply. These new supplies

would most likely be groundwater from wells drilled in Steptoe Valley which

is presently a designated groundwater basin.I
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VASI UgATER FACILITIES

L. General

The w- utcwatcer collection facilities are owned and operated by

Charles McKenzie. The original sewers were installed approximately

60 years old.

Collection System

The existing collection system is composed primarily of 4 and 6

inch VC pipe not necessarily constructed in streets or alleys. A portion

of the collection system at the lower elevations in town was constructed

in 1968 using AC pipe. Most of the collection system is extremely shallow

and subject to rupture. The entire collection system suffers from excessive

clogging due to tree roots and is in need of total replacement.

Treatment

The present treatment for McGill effluent is in oxidation and

settling ponds below town from which there is no active discharge. The

ponds belong to and are maintained by Kennecott Copper Corporation.

2. Near Future Wastcwater System

At the present time there are no active plans to expand or update

McGill wastewater facilities. In 1.972 the study for the McGill Town Council

examined the then existing system and made recommendations for improvement

ir. both collection and treatment. These included replacement of the collec-

tion system and the construction of an aerated lagoon system of treatment.

The 1972 cost estimate for these facilities was $1,100,000

3. Future Fxpansion of Wastewater Facilities

The existing wastewater facilities are barely adequate for the existing

town of McGill and the collection system is in need of replacement. Any

substantial growth in the community would require the implementation of an

entirely new wastewater collection and treatment system to serve the

additional population. The 1972 cost estimates updated to the present

would be in excess of $2,500,000.
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RUTH

GENERAL

The comMUnity of Ruth is unincorporated and is governed by the IWhite

Pine County Commission. The community water supply and wastewater systems

are owned and operated by Charles McKenzie under the name Ruth-McGill Water

Ccmpany. The systems were acquired from the Cohn W. Galbreath Company dur-

ing the past year. The water supply is obtained from Kennecott Copper

Corporation. The systems presently serve approximately 600 persons.

WATER SUPPLY SYSTEM

1. Existing

Source

The source of supply for the town of Ruth is Ward Mountain

Springs. The springs located approximately 18 miles south of Ruth flow

between 70 and 400 gpm. The present Ruth requirement is approximately 200

gpm. The town water is purchased by contract from Kennecott Copper Corpor-

ation which developed the Ward Mountain Springs to facilitate the mining

operations at the Ruth pit. The water supplied is only that which is sur-

plus to Kennecott's other needs. The spring flow is generally adequate to

serve existing demands except during times of drought. In 1977 when the

spring flow was low the town purchased water from Ely through an agreement

between the two entities. Even with supplemental water from Ely it was

necessary to curtail lawn watering. The water rights which supply the town

of Ruth are held by Kennecott Copper Corporation.

Quality and Treatment

The quality of the Ruth community supply meets State Drinking

Water Standards. A recent analysis is presented below.

4
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Sample Date 5/17/79

TDS 163 ,iig/l HCO3 193 mg/l

Hardness 187 mg/l as CO3  0 mg/l
CaCO 3

Ca 55 mg/l F 0.13 mg/l

Mg 12 mg/i As 0 mg/l

Na 7 mg/l Fe 0.02 mg/l

K 1 mg/l Mn 0 mg/l

so4  15 mg/l Color 3

Cl 4 mg/l Turbidity 0.2 JTU

NO3  2.1 mg/l pH 8.16

Alkalinity 158 mg/l Se --

Source - Consumer Health Protection Service, Nevada Human Resources

Department

The town supply is chlorinated.

Transmission and Distribution

Waters from Ward Mountain Springs are conveyed by gravity 13

miles through an 8 inch steel transmission to two 1 mg storage tanks. The

water then moves the remaining .5 mil.e by gravity through a 6 inch main to

a 0.3 mg reservoir above town. The above facilities are owned by Kennecott

Copper Corporation.

Water from the terminal reservoir flows by gravity into es-

sentially two systems. A 6 inch steel main supplies fire flows and maintains

high pressures. The lower pressure domestic distribution is composed of 4

and 6 inch steel pipe. The domestic distribution system uncoated steel pipe

is in poor condition and should be replaced.

The storage for Ruth is adequate except for extreme drought

periods as recently experienced. The state has asked the Ruth-McGill Water

Company to cover the two 1 mg storage tanks.

System Financing

The water system is financed by flat rate service charges for

residential and commercial customers. The rates charged are set by the

Nevada Public Service Commission (PSC). The current rates do not generate

adequate revenue to comply with the state request to cover the storage

reservoirs.
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cxisting demands ind therefore has no capacity for meeting increased do-

riands. Th.:re are no active plans to expand tile current systen. Although

the distribution system is in need of almost total replacement, system reven-

ues do not provide adequate capital to undertake this endeavor. Th company

is considering asking the PSC for a rate increase to generate sufficient

revenues to make improvements in both Ruth and McGill.

WASTEWATER FACILITIES

1. Existing System

Collection System

The Ruth wastewater collection system consists of some 6

miles of 6 inch or greater VC pipe collectors. The collection system or-

4 iginally installed between 1945 and 1950 is still in relatively good con-

dition experiencing only minor maintenance problems.

Treatment Facilities

The Ruth wastewater collection system flows by gravity and

discharges through a 12 inch outfall into a series: of four ponds located

approximately 1/2 mile northeast of town. The ponds are oxidation evapor-

ation and percolation ponds with no mechanical aeration. The upper two

ponds are fenced and the state has requested that the newer two ponds also

be fenced. The upper ponds are filling with sludge but there is no active

discharge from the pond system. The cost of fencing the lower ponds is

estimated to be $10,000.

2. Wastewater System Expansion

There is no active plan to expand the current Ruth wastewater

treatment or collection facilities. The existing facilities are adequate

to serve the existing community. Any significant expansion would in all

likelihood require an entirely new treatment facility to meet state

standards.I
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BAKER, LUND, PRESTON

Tile communiteis of Baker, Lund and Preston are all unincorporated and

governed by the White Pine County Commission. None of the communities has

a community water supply or wastewater system.

WATER SUPPLY

The water supply for these three communiteis is provided by individual

wells constructed as needed. The communities of Lund and Preston have rela-

tively small static populations, approximately 30 and 60 persons. Neither

of these has any active plans to construct a town supply. The community of

Baker has experienced some growth in the recent past and there have been

several proposed subdivisions. The people in the Baker area have considered

developing a community supply but no action has been taken to date to secure

a community supply and distribution system.

WASTEWATER

Each of the three communities uses individual underground disposal

for wastewater. The percolation rates are high and this type of treatment

is adequate under the current levels of population and lot size. The

Preston and Lund areas have not experienced significant problems with in-

dividual disposal but the community of Baker has had some problems. The

soils in the Baker area are so highly permeable that wastes from septic

systems are contiminating individual shallow wells. The county recently

I denied one proposed subdivision due to possible ground and surface water

contamination from septic tanks. At the present time growth is limited in

the Baker area until a community supply is developed.

9
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I

ISCOPE OF REPORT

This report analyzes the impact of the proposed MX Missile complex

Iupon existing municipal water supply and waste treatment systems serving

Iselected communities either near the perimeter or within the Utah portion
of the proposed MX complex boundary. As can be seen from the location

Imap in Figure 1, possible sites for elements within the total MX missile

complex have been identified in 14 Utah desert valleys in the five coun-

ties, from north to south, of Tooele, Juab, Millard, Beaver, and Ircn.

The 60,000 people, who live in these counties according to the 1975

census, are largely located in their eastern ends of the base of a series

Iof mountain ranges with numerous peaks over 10,000 feet. Sites closer

to these mountains have a more dependable and higher quality water supply

Ifrom the snowpack runoff. Surface runoff evaporates or infiltrates under-

g ground and waters generally become more saline as one moves further west

into the desert. The desert ranges, separating the 14 valleys, are lower,

Igenerate much less runoff, and streams flow only for short periods, during

spring snowmelt or summer thunderstorms, to recharge aquifers along the

Ibasin margins.
Interstate 15, the main highway from Salt Lake to Las Vegas, passes

through the towns of Nephi, Fillmore, Bea'er, Parowan, and Cedar City and

I the best farming country in the region along the base of the mountain

ranges at the eastern edge of these counties. About 20 miles further

I west, the Union Pacific Railroad corridor passes through the towns of

Delta and Milford and several small villages of population less than 50

as it roughly demarcates the farming country to the east from the desert

I
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valleys being considered as MX missile sites further west. The 100-milh

wide strip between the Union Pacific Corridor and the Nevada border is

extremely sparsely inhabited with the largest single community being the

60 people who live at Garrison.

Generally, nature provides more water on the basin margins along

the eastern sides of these five counties. However, because the water is

more readily available and easier to develop there, almost all available

supplies are fully appropriated and new users can only obtain water by

purchasing prior rights. Further west, surface water (and therefore

early development) has been very limited, and significant amounts of

groundwater remain unappropriated. Much would have to be pumped from

deeper aquifers.

The specific communities assigned for analysis of their water supply

and wastewater treatment systems in this study are Delta-, Milford and

Cedar City plus an overview of impact upon the water supply situation in

the smaller communities of Hinckley, Deseret, Oasis (all a few miles

southwest of Delta) and Garrison, near the Utah-Nevada border. The

locations of these cities and villages in relation to the potential MX

storage sites are shown in Figure 1.

The report begins by presenting the pertinent hydrologic informa-

tion, particularly groundwater hydrology, for areas immediately adjacent

to the communities of interest. The hydrology of the other valleys where

the MX sites are contemplated is not within the scope of this report.

The second major section of the report is a description of the

existing municipal water systems for these seven communities, their

current water requirements, their capacity without any expansion, and,

finally, an assessment of the expansion in water rights and various

9
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components of each system which would be required to serve an assumed MX

related growth scenario in each rgion.

The final section is a similar analysis of existing wastewater col-

lection and treatment facilities and of how they would be affected by

the growth scenarios. In addition to possible MX related growth, thE

Delta area is also facing probable construction of a very large coal-

W fired power generating complex known as the Intermountain Power Project

(IPP). The water and wastewater demand projections are based upon

assumed normal growth "without MX" (including the proposed Intermountain

Power Project (IPP) impact in the Delta area) plus MX related growth. The

MX-related population growth projected for Utah amounts to a population

increase of 30,000 (employees, dependents and indirect) by 1987 at the

peak of MX construction. The population increase was assumed to be

distributed by community as follows:

Area MX Peak Population

Delta 12,500 (10,250 in Delta and 2250 in

Hinckley/Deseret/Oasis)

Milford 12,500

Cedar City 5,000

About slightly over half of this MX-induced population would be expected

to remain after 1995 when construction is completed.

Since MX base siting information is not yet i:vailable. These esti-

mates are simply one possible scenario. For convtnience in using the

results of this study with various projections, the impact of population

growth upon water resources in each area is tabulated in per person or

per connection as well as total volume dimensions so that the water

impacts associated with various projections can easily te calculated.I
1



I
HYDROLOGIC SYSTEMS

Since the available surface water supplies in all Locations within

the areas of interest are completely allocated for other beneficial uses

Iand since groundwater is much more desirable for municipal use due to

minimal treatment required, the hydrologic analysis will be limited to

igroundwater resources in the vicinity of the seven communities of interest.

1. Milford City

1. Occurrence and Movement of Groundwater.

The unconsolidated materials underlying the Milford area contain the

principal groundwater reservoir. This groundwater reservoir consists of

three zones of high permeability separated by zones of low permeability.

Ithe thickness of this reservoir varies throughout the valley, reaches

a maximum of about 840 feet about 21 miles south of Milford. GroundwaterI
moves from deeper to shallower zones within the groundwater reservoir

throughout most of the valley because the hydrostatic pres:;ure in the

deeper zones causes upward leakage through the confining beds into shallower

I zones. The general direction of water movement in the principal groundwater

reservoir as indicated by water level contours is to the north.

2. Groundwater Budget.

IBased on the groundwater budget estimated by Mower and Cordova (1974)

an appraisal of the recharge to and discharge from the principal Milford

Valley groundwater reservoir for the year 1970-71 is shown in Table 1.

This year was close to average in terms cf moisture availability. The

estima es indicate that the consumptive ise of phreatophytes (in the

I I



I Table 1. Milford Valley groundwater budget, 1970-71 (Mower and Cordova,

1974).U
Hydrologic Source Quantity
Parameter

1. Recharge Subsurface inflow: 1,700 acre feet

*. Tributary Valleys
Big Wash 2,200 acre feet
Bed Rock 16,000 acre feet

Seepage: Streams 5,000 acre feet

Canals 8,500 acre feet
Deep percolation from farm land 22,700 acre feet
Infiltration from precipitation 2,100 acre feet

Total 58,200 acre feet

I
2. Discharge Irrigation 56,000 acre feet

Public supply and industrial 800 acre feet
Domestic and stock 100 acre feettEvapotranspiration from ground-

water 24,000 acre feet
Thermo hot springs 100 acre feet

*Subsurface and flow to black

rock desert Negligible

Total 81,000 acre feet

e 3. Storage Entire groundwa :er reservoir 40 Million ac ft

4. Releases from Per I foot of witer level
storage decline (March 1972 altitude) 84,000 acre feet

Per I foot of w3ter level
decline (100 feet lower than

March 1972 altitude) 52,000 acre feet

I

!

I
!
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Inonirrigated low lying lands) accounts for 30 percent of the annual dis-

charge from the groundwater basin. Irrigation is the major use of grotini-

witer--70 percent of total discharge and 98 percent of benef icial use.

Mijnicipal and industrial users divert less than 2 percent of annual

beneficial use.i
3. Trend in Water Levels and Groundwater Storage.

I The time series of plotted depths to groundwater through the spring

of 1979 (Figure 2) indicate that the increased pumping of groundwater,

especially since about 1950, combined with low normal precipitation dur-

I ing the 1960's, has dropped the water level as much as 30 feet (0 foot

per year average) and reduced aquifer storage by about 410,000 acre-feet.

IThis decline in water levels has caused compaction and land subsidence

in the areas of heavy pumping south of Milford. As the water table

drops, each additional foot of decline occurs with less water mined. As

a result of this mining of groundwater the State Water Rights Engineer

has closed the basin to further water appr(,priation.

4. Interference Among llls.

Even though new appropriations are not grant'd, a municipality can

purchase water previously pumped by an irrigator ind drill a new well at

a more convenient location. Before permitting this, the State Engineer

must be convinced that the shift will not cause undue interference with

older wells near the new municipal well site. Mower and Cordova (1974)

1 reported the results of a hypothetical study indicating that significant

interference among wells could occur in the Milford Valle,,. As an ex-

ample, pumping a l000-gpm well for 180 days could cause d'awdown at a

'I
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well I mile away of 2.5 to 7.5 feet for a corresponding range of trans-

missivity value of 10,000 - 40,000 ft2 /day (storage coefficient assumed

I at 0.001).

1 5. Effect of Pumping Layered Aquifers.

The current usual upward hydraulic gradient from the deeper to

shallower water bearing zones in this valley may be reversed locally by

pumping, causing the hydraulic head in deeper zones to decline below the

head in shallower zones. During such periods, poor quality water (from

Icanal seepage and deep percolation from irrigated fields) moving through
the shallower zones may mix into groundwater in the deep zones. Progres-

sive water quality deterioration results.

6. Water Quality.

The culinary wells in Milford City have lcw dissolved solids content

(about 230 mg/1). However, because of salinity moving in from shallow

I aquifers associated with groundwater mining in recent years, the chemical

quality has been deteriorating in the Milford Valley. Data reported by

IMower and Cordova (1974) indicate that the median dissolved solids (TDS)

content of the well water supplies in the entire valley is 570 mg/l. The

wells pumping from a shallow aquifer in the vicinity of Milford had much

higher TDS content, for example -(1) 3360 mg/l in a well located north of

Milford; and (2) some irrigation wells south of town contained 2310 to

i 2950 mg/1. Such water is from an aquifer much more shallow than that

i which the City wells use; however, mixing between the aquifers if ground-

water mining is increased is a possibility.

1
I

I
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3 7. Prospects for Further Groundwater Development.

Because of the dropping water table caused by pumping at a rate

faster than the recharge and associated salinity increases, the Utah

Division of Water Rights has closed the groundwater basin to new water

development. If Milford's municipal supply is to be increased by

purchasing existing irrigation rights, careful attention should be gi~en

to well location and capacity so as to minimize both interference amonig

i wells, and water quality deterioration due to excessive local drawdow .

New wells need to be located where they will not reduce the head in the

deeper aquifers to the point of reversing the hydraulic gradient and

5 causing entry of water from the more saline shallow aquifers.

II. Delta City

1. Occurrence and Movement of Groundwater.

Interbedded basin fill deposits (coarse unconsolidated sediment)

form the groundwater reservoir beneath Delta City. The aquifer systen

i exceeds 1000 feet in thickness and is composed of the lower artesian, the

upper artesian, and the shallow water table zones. The beds of the coarser

material in each artesian aquifers are connected latera-ly, but locally

4they are separated vertically by fine-grained beds, resulting in impeding

the vertical movement of water. The general direction of water movement

I in Lhe upper artesian and unconfined aquifers (as indicated by water level

contours) is toward Sevier Lake (Mower and Feltis, 1968) to the southwest.I
2. Groundwater Budget.

I No groundwater budget analysis s 4s that reported for Milford

is available for Delta. The best that l Id be developed is the semi-

quantitative assessment made for this study and reported in Table 2. The

Iindication is that 1) seepage frmi streaa.9 and canals are probably the

!
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Table 2. Delta area ,oundwater budget (after Mower and Feltis, 1968).
.... . . ......__ __ __ _ __ __ __"_ --------- ? - -- -"_ _ i_- ..

Hydrologic Source Quantity
Parameter Acre-Feet

1. Recharge Infiltration from pre.ipitation 5,000 - 12,000

$ Seepage from streams and canals Major recharge

Irrigated fields 25% of water
diverted

Inflow from unconsolidated rocks Not estimated

Underflow from other basins from
Pavant Valley 14,000

Beaver River 1,000

2. Discharge Subsurface outflow <5,000
Flowing wells <1,500
Pumped wells 29,000
ET from phreatophytes 135,000 - 175,000
Evaporation from Severe lake playa 2,000

3. Storage (2000 sq mi x 775 feet thick
x .40 water content) I billion

4. Water release For 20 ft reduction in
from storage piezometric head 120,000

I
major sources of recharge and 2) although the total storage in tht ground-

water aquifer is about I billion acre feet, the estimated water rwlease

from the storage would be only 120,000 acre feet for a 20 foot reduction

in the piezometric head.I
3. Trend in Water Levels.

While water level data are not available for Delta City, the water

levels have declined over the years since the wells were originally

constructed, as evidenced by the need to increase the stem lengths for

the pumps to be able to pump water at all times. The highest annual water

level is usually in March, after which levels drop with heavy irrigation

!
I
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withdrawals during the irrigation season. The long term trend in water

levels in two wells near Delta City (Figure 3) indicate a long-term

trend of declining artesian head. However, during the period March

1978 - March 1979, the observed rise in the upper artesian aquifer was
2.6 feet in an observation well located about 2 miles southeast of Delta

(Don Price, 1979). The increase was probably due to the above normal

precipitation in the area resulting in reduced groundwater withdrawals 'or

irrigation.

4. Interference Among Wells.

Although no study was done at Delta City, the studies of Mower and

Feltis (1968) in the Lynndyl area (about 8 miles to the northeast)

indicate that significant interference could also occur in the vicinity of

Delta City. For a 1000-gpm pumping for 180 days, the water level decline

could be about 7 feet in a well located at a distance of 2 miles, assuming

a transmissivity of 50,000 gpd/foot and a storage coefficient of 0.001

Since the groundwater is extensively used in this valley, it will be

necessary to consider the interference aspects in locating new wells

for additional water supplies.

5. Effect of Pumping the Upper and Lower Artesian Aquifers.

The lower artesian aquifer is tapped by the municipal wells in Delta,

while elsewhere in the valley the upper artesian aquifer is tapped by most

of the domestic and stock wells. Data are not available to estimate the

effects of simultaneous pumping of both the upper and lower aquifers in

the vicinity of Delta. If appreciable leakage exists through the aquitard

separating the upper and lower artesian aquifers, water quality deteriora-

tion could be expected to result from the simultaneous pumping from both

the aquifers.

I
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5 6. Water Quality.

g Presently, the Delta City culinary supply is of excellent quality

as the City is located where it can take advantage of the fresh water

5supply recharged from the Sevier River into the upper and lower artesian

aquifers. The TDS concentration in the vicinity of the town is 250 - 500

i mg/l. Concentrations of over 2000 mg/I may be found to the southwest and

also upstream from Delta due to highly saline water from irrigation re-

charge. The fresh water is percolating slowly toward the southwest, and

5 it is being followed by saline water. Under the present hydraulic gra-

dients, and present level of development in this area, water conta;.ning

5 1,000 ppm of dissolved solids are forecast to reach the Delta area in 100

- 150 years (Mower and Feltis, 1968).

Although Delta City does not treat its present culinary water supply,

5 careful observation of the arsenic and fluoride levels in the culinary

supply is recommended as a precautionary measure. Groundwater to :he

1 sout' contains very high levels of arsenic (see Hinckley water system

discussion).

7. Prospects of Further Groundwater Development.

IThe Utah State Division of Water Rights will not allow additional

5 groundwater (or surface water) development in this basin. As in the case

of Milford, additional municipal supply will have to be developed via

Ichange in use of some existing irrigation right.

Of the 29,000 acre feet currently being pumped from the aquifers

I (Table 2) only 555 acre feet (2 percent) is being used for municipal

i purposes. A major increase in this amount (and corresponding decreas'

in irrigation) should be possible with little hydrologic impact if the

I
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new wells are properly sized and located, considering local interferenco

and water quality. In this regard, it is important to note that although

Delta's municipal wells produce excellent quality water, only 4 miles to

the south and west groundwater is unsuitable because of arsenic levels

and only a few miles north, groundwater contains unacceptable levels of

j salinity, therefore a major new municipal well field represents a dif-

ficult balance between interference and quality. It may be necessary

to accept signiicant interference in order to obtain adequate culinary

quality.

5Ill. Cedar City

1. Occurrence and Movement of Groundwater.

IProductive groundwater aquifers in the vicinity of Cedar City are

limited to the springs located in the upland or bed rock areas in the

mountain slopes and to ihe unconsolidated valley fills. Three particular

Iareas where groundwater is relatively available are the Coal Creek allu.ial

fan, an area west of Quichapa Lake, and the Quichapa Lake playa a-ea.

IGroundwater in the unconsolidated valley fill occurs under leaky rtesian

conditions. But along the mountain front at, and north of, Cedar City, it

exists under unconfined conditions. The general direction of movment of

I groundwater is toward the valley floors. Locally the direction of move-

ment could be altered or reversed by pumping.I
2. Groundwater Budget.

Most of the precipitation is consumed by evaporation and trans-

piration by vegetation in the basin, and only a small percentage percolates

X

,I
!



a!
16

to the groundwater reservoirs. Based on the hydrologic estimates of

Bjorklund et al. (1978), an appraisal of the recharge to and discharge

t "from the principal groundwater reservoirs for 1974 is shown in Table 3.

The annual water balance suggests a net annoal decrease in groundwater

storage of approximately 4400 acre feet and a general decline in the water

levels.

3. Trend in Water Level!;.

The time trend in depth to groundwater to the spring of 1979 (Figure

4) shows a general decline in water level. Seasonal fluctuations in the

Table 3. Cedar City vicinity groundwater budget 1974 (Bjorklund et al.,

1978).

Hydrologic Source Quantity
Parameter

1. Recharge - Directly from precipitation 40,000 acre feet
- Springs from bed rock and Unknown

mountain slopes
- Seepage from stream diviersions Unknown

(6,000 - 12,000 acre feet)
- Subsurface inflow Unknown

2. Discharge Seeps < 500

Evapotranspirat ion

Surrounding Quichapa Lake 1,600
Quichapa Lake 500

Wells 42,300

Total (excluding e.t. from
phreatophytes) 44,900

3. Storage Unconsolidated valley fills 20 Million

Coasolidated rocks in the
mountains Not estimated

4. Release from A small percent-

storage age is economi-

cally feasible

! I
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I water level also occur with spring recharge and summer pumping. Durin).

the wet period March 1978 - March 1979, however, significant rises in

water levels occurred in the vicinity of Cedar City.

4. Interference Among Wells.

i In artesian areas, such as most c-f the Cedar City Valley, drawdown

by interference and recovery when pumping stops are both relatively rapid

5and affect large areas because the interference is caused mostly by a

reduction in hydrostatic pressure in the confined aquifer. Measurements

in the general area presently supplying water to Cedar City were reported

by Bjorklund et al. (1978) as shown in Table 4. Because of the large

number of wells already pumping in the Cedar City Valley and these artesian

conditions, it is especially important to consider interference aspects in

locating new wells for additional water supplies near City City.!

!
Table 4. Interference drawdown in wells near Quichapa Lake, :'e.ar City

Valley.

Interference Drawdown (ft)
Pumping Distance of
Quantity Observation Well

grm (feet) Drawdown Time1 _(feet)

1345 652 0 3 minutes
2.76 30 hours

845 1000 0 2 minutes
15.16 46.1 hours

,,650 0 3 hours

5.5 86 hours

I

i!



19

5. Water 
Quality.

Presently, water of relatively low dissolved solids (less than 400

ppm) occurs in the Cedar City Valley. The water is generally classi' ied

as a calcium or magnesium sulphate type due to the gypsum bearing rocks

which are exposed in the basin. Since the groundwater basin is essen-

tially a closed basin and since the groundwater is extensively used in the

valley for irrigation, long term deterioration in water quality is ex-

pected over the years. The data, however, are insufficient for quantita-

j tive projection.

6. Prospects of Groundwater Development.

The groundwater resource in the unconsolidated alluvial aquifers in

the Cedar City Valley should be regarded as fully developed and closed to

large new wells (Bjorklund et al., 1978). The State Division of Water

1Rights agrees with this assessment and has closed the basin to further

water developmeit. In seeking sources for additional culinary supplies,

consideration mny be given to 1) purchasing irrigation water iights, and

I2) developing nw groundwater resources in deeper bed rock aquifers (Navajo

sand stone) in 'he mountains east of the City. Tae City receiitly drilled

Ia test well int, the Navajo sand stone but was unsuccesiful iii locating

1a significant q iantity of water.

IV. Hinckley, Deseret, and Oasis

I The three communities, linckley, Deseret, anJ Oasis, located about

8 miles southwest of Delta, are underlain by the same aquifer as Delta

but far enough downstream for the water to be much more saline. The

groundwater beneath these communities is comprised of three zones; a

grudae oprsdzns

!I
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jshallow perched aquifer and two artesian aquifers (upper and lower).

The culinary, industrial, and irrigation water supplies are withdrawn

fr,,x the lower artt.sian aquifers.

The groundwater recharge to the aquifer in the vicinity of these

communities is primarily from the seepage from rivers, streams, and

canals on the perimeters of the basin. More upstream sources of recharge

are the same as listed in Table 2 for Delta City. The direction of

groundwater movement, as indicated by the water level contours, is from

northeast to southwest.

The artesian water in this aquifer is relatively saline (TDS of

500-1000 mg/I) as compared in the aquifer under Delta. The major water

quality problem in Hinckley is arsenic, which exceeds EPA's maximum

contaminant level (50 micrograms per liter, jig/1) by three times. The

arsenic concentrations range from 10 pg/1 near Delta to 500 Wg/l several

miles southwest of Oasis (Kaiserman Associates, 1979). Increasing arsenic

concentrations occur in the direction of groundwater movement and with

decreasing upper artesian aquifer water levels, indicating that increasing

amounts of arsenic are dissolved as the water passes through or over

gstrata containilg arsenic bearing compounds. Fluoride is also a pcssible

problem.

!
V. Garrison

The tiny village of Garrison is in Snake Valley. This large alley

near the Nevada border has the largest amount of fresh groundwater in

relatively permeable material (about 12 million acre feet in the u per

100 saturated feet) of any valley in the western Utah desert area XGates,

II

!
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3 1980). Water budget information is not available but results of a recon-

naissance study suggests that major growth in this valley would have less

I hydrologic impact than that in any of the other more developed areas in-

1i cluded in this report.

,!

I
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3 MUNICIPAL WATER SYSTEMS

1 1. Milford City

1. Water Source.

I All of Milford's municipal water is pumped from dep wells. The City

owns :ive wells, three of which deliver water to the domestic water

system. One other could be used for the domestic system but is currently

used only for irrigation of the fair grounds; and from one shallow well

only irrigation of the cemetery (March 15 to October 31) is permitted.

IThe existing water rights as well as pump capacities are shown in Table 5.

Well and reservoir locations are shown in Figure 5.

2. Current Water Usage.

IMilford has historically had one of the highest per capita water

use rates in the State of Utah. Two contributing factors are I) Milford

is one of the few Utah cities without metered service connections (a flat

rat.2 produces no incentive to conserve) and 2) a high rate of leakage. An

j Table 5. Milford City well capacities (Kaiserman, 1978).

I
Max. Water Pump

Well Dia. Depth Right Capacity Use Permitted

(gpm)

1. City Shed 16" 467' 500 420 Domestic

2. Library Park 18" 468' 450 420 Domestic
3. Jakes Well 14" 504' 763 420 Domestic
4. Ball Park 12" 180' 265 265 Domestic or Irrigation

5. Cemetery 7" 102' 262 262 Irrigation Only
Total Water Right 2240 gpm

Total Culinary Right 1978 gpmI

I
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unusually large amount of leakage is caused by a) a corrosive soil which

causes rapid deterioration of metal pipe; b) some original pipes still have

lead joints, most of which leak, and c) many homes have leaking faucets

and toilets. The last situation is directly related to the lack f meters

(no economic incentive to repair leaks).

The average and peak month water consumption rates are now approxi-

mately 400 and 800 gallons per capita per day (gpcd) respectively. Actual

rates have fluctuated from year to year depending upon the extent of

leakage control efforts by the city. Use rates are calculted from

total volumes of domestic use in Table 6 (not including mui icipal irriga-

tion uses such as cemetery and fairgrounds but including residential

irrigation).

The Kaiserman report does not include historic peak day water use

data. This, however, can be estimated from the generalized Utah municipal

demand functions developed by Hughes and Gross (1979). Their function

relating average to peak day is Dpd = 2.5 Davg - 50 where de!mands are

Table 6. Milford City water consumption (Kaiserman, 1978).

Year Population Total (Gal) Peak Month GPCD GPCD
(Gal) Ave. Peak

1969 1300 183,865,000 36,626,10n 387 939
1970 1304 189,152,200 29,567,800 397 756
1971 1337 196,358,300 32,318,400 402 806
1972 1369 223,825,000 35,605,600 448 867
1973 1402 192,489,800 34,630,000 376 823
1974 1434 221,645,000 34,380,100 423 799
1975 1467 196,878,100 26,789,800 368 609
1976 1500 222,980,800 30,468,700 407 677
Typical 1500 219,000,000 36,000,000 400 800

!
I



in gallons per capita per day (gpcd). For the Milford annual average of25

400 gpcd, this function gives 950 gpcd. However, the equation was de-

veloped with data from metered systems (where constant leakage losses

are less), and the resulting estimate is probably too high for Milford.

This bias is illustrated by their similar function for peak month of

Dpm - 2.43 Davg - 108. This equation implies a peak month use of 864

i gpcd which is 8 percent higher than the Milford measured quantity of 800.

The same 8 percent reduction in the 950 gpcd estimates for the peak day

suggests 874 gpcd as the expected value of peak day demand.

3. Maximum Capacity without Changing System.

a. Source and treatment facilities: The groundwater is gener-

ally of good quality and the City has no treatment facilities whatever.

In recent years, however, several samples with unacceptable colliform

counts have resulted in the State Division of Health recommending the

addition of a chlorinator to the system. No additional future treatment

is anticipated.

Milford's water rights total 1978 gpin which amounts to 85 mg per

month compared to the 36 mg estimated for the typical year in Table 2.

Obviously the existing water right is more than adequate for future non-MX

growth.

The actual production capability of existing pumps (three culinary

pumps only since irrigation demand requires the total capacity of the

other two pumps during peak summer periods) is 1260 gpm. These pumps

will therefore produce only about 54.4 mg during peak months--49 mg if 10

percent down time is allowed for maintenance. This amounts to a 36

percent excess capacity average during a current peak month. However,

during peak days (which is the correct time increment for determining

I
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pump capacity on a system with adequate equalizing reservoir capacity) the

g 874 gpcd demand and 10 percent down time for pumps indicates that the 1134

gpm current daily production capacity has 30 percent excess capacity. In

other words, a 30 percent growth to a population of 1950 would increase

water use to equal existing pumping capacity.

b. Storage: Milford's water storage system consists of three

steel tanks as follows:

Capacity Construction
Reservoir (Gal) Date

1 85,000 1920
2 100,000 1937
3 125,000 1910

Total 310,000

The reservoirs are all quite old and experience some leakage. The City is

currently attemrting to finance construction of an additional reservoir.

The new Utah Division of Health standard requires 400 gallons of storage

per connection for indoor residential use. Since all residential irriga-

tion in Milford is provided from the municipal system, an additional

increment of residential storage (assumed to be equal to the indoor

requirement) is also required. The total storage requirement for tie 460

existing connections at the 800 gallons per connection figure is 363,000

gallons. Finally, consideration must be given to the availability of

water for fire fighting. Kaiserman Associates estimate the Milford

requirements for fighting a 5-hour fire at 367,500 gallons or 1225 gpm.

Since the existing pumps can more than deliver this amount of water and

the above storage required could also more than supply it should that be

necessary, adequate storage for the present Milford population will be

estimated as 368,000 gallons or 16 percent more than is now available.

!
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c. Distribution System: The existinp distribution sy:;tei pip'

lengths by size are summarized as followr

Diameter Length (ft)

1 4" 8,000

6" 18,800
8" 10,400
12" 2,200

Fire Hydrants 71 each

g Summarizing the capacity of a distribution system is diffic-It

since it has as many capacities as it has locations within the network.

I The Milford system, nevertheless is generally adequate hydraulically

(problems are related to leakage rather than hydraulics) for the current

population. The peak instantaneous demand is estimated at 1.8 gpm ptr

I connection (Hughes and Gross, 1979) or 828 gpm total for the system. The

12" main line has the capacity to deliver at least 2,000 gpm ar a reason-

Iable head loss, and therefore is more than adequate. The 8" lines can

deliver about 800 gpm and the 6" lines at least 350 gpm. The central

locations of the reservoirs within the distribution network divides the

outflow into several different pipes rather quickly, and therefore very

substantial growth could be accommodated with no change to the distribu-

Ition system other than extension of lines to the new areas. The storage

and pump capacities are much more limiting than the distribut.on mains.I
4. Hydraulic, Hydrologic, and Economic Implications of Major Growt.

Ia. Population Projection: Recent population projections for

Milford vary over an extremely wide range depending upon the uturc of

a proposed aluminum mining operation (Alunite). For example, the Kaiserman

report (1978) recommends water and sewer facilities to handle a population

of 6,000 by 1982, the initially scheduled year for full operation by

Ip
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Alunite. The Five County 208 study projects a lower population limit for

1985 of 1518 (essentially no growth) and an upper limit of 7,278 (with

Alunite). Because of a drop in aluminum prices and other economic factors,

the Alunite Consortium has now been dissolved, and therefore this major

impact wiil not be included. The population assumptions for this study

are:

Year Population Situat ion

1980 1,500 Existing
1987 2,000 4%/yr Growth without MX
1987 14,500 12,500 from MX at construction peak
1995 9,100 6,fOO Permanent from MX

b. Projected Water Demand: It would be difficult for Milford

to convert to a metered system during normal growth conditions because

the existing faailies would in effect have to pay for the meters with

no immediate or apparent benefit. However, if MX related growth isI
very large and very rapid, it would be very foolish not to meter what

would become essentially a major new water system (only about 10 percent

of the 1987 population would be issociated with the existing system).

Therefore the projected water use rates per persoi will be assumed as

identical to existing levels (40) gpcd average and 874 gpcd peak) under

the "without MX" scenario but reduced to 290 gpcd average and 674 gpcd

i peak day with MX. These revised quantities are bised upon current use In

metered energy impacted areas (miny mobile homes) in Utah counties with a

similar hot and dry climate. If the cost of water becomes very high dut,

to the expense of developing the large amounts of extra water required,

use rates would be substantially lower. An alterate assumption that will

he used here is that groundwater will continue tc be available at reasor-

able costs (no treatment other than chlorination) and that federal "imp;cted

I
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area" type subsidies 
will become available 

to maintain water prices 
at a29

level close to that io non-impacted communities in the region.

The projected water system capacities, supply levels, and water

right requirements are shown in Table 7 along with a summary of existing

flows and capacities which were discussed previously.

c. Conclusions: The Milford system currently has inadequate

reservoir storage, a minor excess capacity of production faciliti,.s (wells

and pumps), a distribution system which is adequately sized but wiiich

experiences considerable leakage, and an established water right :o more

than double the current peak demands.

If MX is not built (or does not impact the Milford area) the exist-

ing system would be adequate in 1987 except for needs to increase storage

and peak day pumping capacity. The City is currently proceeding with

plans to construct additional storage and drill and equip an additional

well to meet these needs.

I If, however, the projected MX growth of 12,500 population increase

occurs, an almost entirely new system will be required. The distribution

system and storage can be provided with no special problems if impacted-

area funding is properly administered. The necessary increase in well

capacity, however, from 2.85 mgd to 10.7 mgd on peak summer days and

the water rights to pump these wells is a different matter. No additional

water is available for appropriation in this valley. The groundwater is

in fact being mined under present over-appropriated conditions. There is

I no point in buying local surface water from other users since it would

require costly treatment. The only economically feasible method of

I securing the additional water is to purchase existing groundwatei irriga-

g tion rights from local farmers and either reduce agricultural production

!



I l

I
c w

CCw It (zIa

.r C E Ec

i~n 000 Lot
-A m co m) I

0 on

0 0C0

o 0 0

WIa
0 I wIc:

I - a " 0 E

cn 0 -) 00 C 0 C
-  

Ocu
T

co

,, t,,, c .r- > C

I0

u 0 Q, , 0-w - C) V

.- o. - U) E ItU ce CL.a

-C - Ir i C c

0O CD

CC

a, 0.-c. CLwwu a
E c

0 r- -I

r 0 0

CD'0

w~ x

I



II

1 C: CI :C

0~

rL W~. Ca I., "

uc r) -a*Cc
U-C CO - CU 4 ~ -

'-o C 0. 0. ~

a ~ 0- c

c .0 U Q.C

0 0

00

cuc 0.4 W m

IL
-0-0 =4-.

:>-



!
32I

or retire some irrigated land from use. The amn~int of water allowed by

the State Division of Water Rights for irrigation in this area is approxi-

mately 4 acre feet annually. However, part of this water returns to the

aquifer by deep percolation and is thought to be a major source of ground-

water recharge. The State Engineer has therefore taken the )osition in

similar nearby areas that only 2.5 acre feet per acre of land (the esti-

mated depletion fraction of the total diversions) will be allowed to be

converted to the new use. This would likely be tht, ruling in Milford

if either conventional sewage treatment or lagoon type treatment (the

current approach) is used to treat the municipal wastewater. The full

4 acre feet should be allowed if land application of sewage is used.

Since the most probable sewage treatment method is lagoon contain-

ment, 2.5 acre feet per acre of irrigated land will be assumed as the

amount of water which can be obtained with a change of us, from irrigation

to municipal. The change in timing of the pumping should be a benlefit

rather than a problem. The irrigation use occurs from April to October

while the municipal use is spread over all 12 moaths, tnereby decreasing

the relative peak period pumping rate from the aquifer.

It will be necessary to acquire an additional 1.35 mgd average flowIwater right and well production facilities to handle the assumed MX related

growth. This amounts to 1516 acre feet per year. Under the assumption

outlined above, this will require either removal from production of 606

acres which now have a full water right or reduced yields from a larger

acreage--for example 1516 acres if 1 0 a.f./acre can be purchased. These

figures are based upon average annua quantities and perhaps understate

!
!
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i the problem in regard to summer peaks. Furthermore, the State Engineer

would have to approve peak day pumping rates of 10.7 mgd as compared to

the 4.2 mgd average rate. The 10.7 mgd amounts to a 16.6 cfa flow rate

and the existing wells are pumped at about I cfs each. This implies

either a large number of similarly sized new wells or a smaller number of

very large wells which could cause large local drawdown and interference

with existing irrigation wells. It may therefore be necessary to locate

the new wells w~ll outside the City boundary and construct long trans-

mission lines; or depending upon the location of purchased irrigation

rights--some existing wells may be suitable (after proper grout sealing)

for conversion to municipal use. The atter may be more reasonable for

water that would only be temporarily neded during MX system construction.

11. Delta City

1. Water Source.

The entire water supply for Delta is groundwater pumped from three

currently operating wells. The City has a total water right of 4.255 cfs

which has been established from an accumulation, of five previously de-

veloped wells--two of which are no longer operated. The City's wells and

storage tasks pre located in Figure 6. The currently operative wells are

equipped as follows:

Pump Water Right
Well Dia. Depth Capacity and Use

1. Sugar Factor Well 12" 730' 360 gpm
2. At Elevated Tank 12" 860' 596 gpm 4.255 cfs
3. 3rd W. & Main 20" 856' 1150 gpm Municipal Use

Total Capacity 2106 gpm (1910 gpm)

j2. Current Water Usage.

The population of Delta (Kaiserman Associates, 1979) is estimated at

2,100, and the water system has 775 connections (2.7 persons per connection).

i
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Recent water use (1976, 1977, and 1978 average) based upon total production

from the three wells is given in Table 8. The data indicate daily per

capita uses rates (gpcd) of 238 average and 521 during the peak month.

The peak day functions of Hughes and Gross (1979) suggests 546 gpcd as a

peak day estimate (1.15 mgd for the current population of 2100). This is

only slightly greater than the measured peak monthly rate but is considered

adequate because the peak month figure in the table is of questionable

validity (June rather than the usual July or August peak) and my have

resulted from some extraordinary use such as a large fire or lirte break.

3. Maximum Capacity without Changing System

a. Source and Treatment Facilities: The present groundwater

supply is of excellent quality and requires no treatment whatever. No

Table 8. Average 1976-78 water use by Delta City.

Daily Average
Total Gallons)
(mg)

Per Per
Conn. Person

Jauuary 7.30 304 113
February 8.79 405 150
March 10.45 435 161
April 16.70 718 266
May 18.21 758 281
June 32.71 1407 521
July 25.52 1062 393
August 23.69 986 365
September 11.22 536 199
October 13.67 588 218
November 4.72 203 75
December 7.23 301 111

Total 180.29
Average 15.02 642 238

!
!



!A

future treatment is antic ipated. The exist ing pump capacities and watei

£ rights are detailed in the water source section. The total water right

(1910 gpm) is slightly less than the existing total capacity of the pumps

(2106 gpm) if all three were opt-rated continuously (which they could not

be for any exteiided period). With a 90 percent use factor, the pump

cap-icity is 1895 gpm or 2.73 mgd, more than twice the amount required by

the current peak day demand of 1.15 mg.

b. Storage Facilities: The existing finished water storage

consists of an elevated 100,000 gallon steel tank and a ground level

500,000 gallons steel tank. The elevated reservoir maintains the system

pressure while the larger tank requires a booster pump for its outflow.

The Kaiserman Associates report (1979) recommends a storage capacity

of 800 gallons each for 775 connections or 620,000 gallons plus a 2-hour

fire flow at 2500 gpm or 300,000 gallons. The total of 920,000 indicates

a shortage of 320,000 gal. (35 percent).

c. Distribution System: Kaiserman gives the following summary

of distribution pipe line lengths by size:

Diameter Length Materials

Under 4" 9,350

4" 33,800 A Mixture of Cast
6" 23,650 Iron, Asbestos
8" 19,750 Cement and PVC

101 3,300

89,850

The estimated peak instantaneous flow into the distribution system

is 1.8 gpm per connection or 1395 gpm. The separate 10" mains serving

each reservoir have a capacit) of about 1500 gpm each (3000 gpm total)

and the smaller lines appear :o be sized with similarly generous c.ipacity

the trunk lines in the existi-ig distribution system could thus serve

considerable growth.



4. Implications of Major Growth.

3 a. Population Projection: Th,, populat ion of De It a C itv ha

grown 2.2 percent annually during the last decade. Population growth is

expected to increase dramatically as the Intermountain Power Project (IPP)

5is constructed. Superimposing major MX-related growth upon the IPP impazt

(both of which are scheduled to peak in about 1987) would cause the

Ipopulation to increase more than seven fold in seven years. Since many of

the geo-technically suitable MX facility locations are near Delta, a total
a

population of 12,500 (of a statewide total of 30,000) will be assumed to

move into the general area of Delta (but not all into Delta City). For

estimating the probable impact on water facilities, recent Kaiserman

3 Associates reports on Delta City and the nearby towns of Hinckley, Deseret,

Oasis distribute the total IPP population impacts among these towns (see

Figure 7 for relative locations). This same distribution (82 percent

or 10,250 within Delta) will be used here for the distribution of MX

related growth. The resulting population assumptions are as follows:

i b. Projected Water Demands: Present per capita water use in

Delta (which is completely metered) is below the statewide average. An

Table 9. Projected population for Delta City.

Situation 1980 1987 1995

G Growth without IPP and MX 2,100 2,800
Growth with IPP but without MX 2,100 5,300
Growth with both IPP and MX 2,100 15,550 1(,350

, __

I
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I even lower use rate may be possible in the future due to increased water

charges and to less landscaped area per temporary family during the

MX construction period; however, such a decrease, is expected to bo rathe

5 minor and current use levels of 238 gpcd average and 546 gpcd peak will

therefore be used for future projections.

Ic. Conclusions: The Delta water supply system is presently

adequate in terms of water rights, deepwell and pump production capacity,

and main line distribution system capacity. It has in fact more tihan 100

5 percent excess capacity during curren: peak days. The one inadequacy is

in finished water storage. Present storage is adequate for residential

and industrial peak period demand but not for fire protection.

The existing system should still be adequate by 1987 assuming IPP

is constructed but MX is not (or has no impact upon Delta) in terms of

3 water rights and production facilities. Population growth from 2100 to

5300 will obviously require additions to the distribution network to serve

i new areas. Whether or not th, existing main lines prove adequate depends

upon the location of the growth in relation to existing major supply

lines. Storage capacity will require an increase from 0.6 mg to 1.5 mg.

These projected quantities, along with existing use rates and capacities

are summarized in Table 10.

S If the 10,250 MX-related population growth is superimposed upon the

projected IPP growth in Delta, the existing facilities are entirely

inadequate. Delta will be faced with a population expansion from 2100 to

15,550 during a period of 7 -ears. All of the existing system compononts.

will become completely inadequate, and required system expansions will

3include a 200 percent increase in peak dav production, a 400 pe-cent

!
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increase in storage, and a 200 percent increase in main Iiie distribution

capacity. These capital investments can be provided in time only with

major federal impact type subsidies.

S The additional water right requirement on an annual volume basis

would be 0.95 mgd or 1070 acre feet per year. Since Delta is ini an

already over appropriated groundwater basin, the only possible way to

acquire this water is to purchase existing rights from irrigated agri-

culture. The maximum amount per irrigated acre which a holder is allowed

to sell is the depletion amount which hias been established by the State

Engineer at 2.5 A.F./acre. In order to purchase the needed water, either

428 acres will have to be taken completely out of production or some

larger number of acres will experience decreased yields (1070 acres for

example if farmers were willing to sell i.( A.F./acre) because of frac-

tional sales. The second method may be more reasonable for water which

can later be returned to agriculture after the MY construction boom.

The well interference impact on the l(cal groundwater aquifer during

summer months will be much greater than that implied by the 1157 A.F. of

additional average annual pumping by the City. lor example, the Delta

City total peak day pumping rate would increase from 1.15 mg currently to

8.5 mg (800 to 6040 gpm) by 1987. Existin) wells vary from 360 to 1150

gpm capacities each. Therefore several major new wells will be needed, and

interference considerations will require that they be located substantial

distances outside of the City. The ideal way to avoid legal difficulties

with Third-party water users would be to purchase existing wells from

irrigators and to continue to pump them near existing pumping rates.

There are several difficulties associated with tlis concept, however,

including: 1) irrigation wells usually do not meet the sanitation and

I
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gravel packing standards for a good muni,:ipal well; 2) the water right

p purchases may consist of a large number of part ial rights from mauy

scattered irrigators, and 3) the irrigation-well owners who are willitg to

i sell their water may be located at long distances from the City.

An additional economic problem related to acquiring rights in Dolta

is that recent IPP water purchases from formers in that region have

eliminated the "excess" rights held by most farmers and have caused

an explosive increase in water costs. Recent IPP purchases were made at

$1,750/AF. At this price, 1157 AF would cost Delta City $2 million. The

City should be able to find water at a somewhat lower price now that IPPI
has completed its purchases, but still that recent precedent is bound to

maintain an extremely high water cost.

Ill. Cedar City

I. Water Source.

Cedar City presently obtains its wator supply from a combination

of 6 wells and 14 springs--I )cat ions are ;iven by Figure 8. Two of the

wells are very small and are used only for irrigation-spring fl )w exchanges

and therefore aren't shown in Table 11. The city also has purchased water

rights to considerable surface water from Coal Creek, which is presently

used for irrigation but which could be treated for future culinary use.

Cedar City also has a right to 2,000 acre feet annually of water from

Kolob Reservoir and is considering expansion of that right to 5,000 a.f.

None of the local stream or reservoir water that Cedar City has obtained

by purchasing these rights is usable in the culinary system until suitable

9 treatment facilities are installed and a long transmission line is con-

structed from Kolob Reservoir. Only currently used s;prings and wells

. re included in the water rights summary in Table 11.

£
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Table II. Cedar City well and spring, 1Q7Q product ion and capacit ieA

(Bulloch, 1Q79).

Avg. ?rodaction

(gpm)

Facility Peak Remarks

Capac ity

Jan. July Yr. (gpm)

I. Cedar Canyon Sources 558 788 739 788 12 springs

2. Shurtz Canyon 315 621 467 621 2 Springs
3. Old Enoch Well 0 653 242 1100 5 Miles North of City

4. Quitchapa Well #1 0 356 62 1400 10 Miles SW of City

5. Quitchapa Well #3 166 1217 507 1400 10 Miles SI" of City
6. Cemetery Well 0 (933) (204) (1700) Irrigation Only--

Quality Unuitable

Culinary Only Totals (gpm) 1039 3635 2017 53(,9 for Culinary

(mg) 46 162 1057

The City's water rights combine: 1) "cfs" rights which are either

spring or well rights which can be used continuously at the stated flow

rate, and 2) "AF" rights which have been mostly acquired from irrigators

and therefore are limited to a maximum annual volume. This combination

makes characterization of maximum flow rates somewhat ambiguous, but the

working assump ion for this study will be that the "cfs" rights (which

total 7.0 cfs) provide a continuous base flow right upon which the effec-

tive "AF" rights (totalling 2,432.3 A.F.) will be superimposed at a

constant rate during a 120-day peak summer season. The actual rate ot uie

of the "AF" right could of course be varie4 to meet demand during unu'sual

peak days as constrained only by pump and transmission capacities.

Using the constant 120-day distribution of "AF" rights, however, gives a

maximu, water right capacity of 10.2 cfs for a total flow rate of 17.2 cfs

or 7723 gpm (Bulloch, undated).

I
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2. Currnt Water U1sage.

SThe l at i on f (t,.1ar :ity s est ima ted a ,t 1 1 000 1 o 1979. Th,

C ity had a total t-f 311 water servict, connect ions (4.17 pf rsonF/conn.

Water use during recent years is summarized in Table 12. The c.metery

i well was converted from culinary to irrigation purposes during 1976,

and total quantities shown after that year do not include produ.'tion

from that well (which is now used for irrigating the cemetery, he college,

the high school and the golf course).

The per person annual water use rae is currently 223 gpcd, and the

peak day rate is 517 gpcd. The Utah peak day furction (Hughes and Cross,

1979) predicts 509 gpcd for the peak day and thus agrees very closely with

the mea;ured 1979 rate for Cedar City.

3. Maximum Capacity Without Changing System.

a. Source and Treatment Facilities: The present spring and well

water (except for the irrigation well) is of adequate culinary quality

Table 12. Total historic culinary system water use.I __ _ _ _

Year No. of Totail Use Average Daily Peak Day
Connc t ions ,mg) Use (gpcd) (mg)

1973 2458 934.5 250 6.2
1974 2567 984.9 252 6.8
1975 2675 953.4 234 6.1
1976 2812 1,037.5 242 6.3
1977 2940 816.2 182 5.3
1978 3015 831.0 181 5.Q

1979 3116 1,057.4 223 6.7 (4652 gpm)

I
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wit hout treatment. No future treatment is ant ici pated unt iI growth requi rk.s,

st rfa' ce wat er s ources to he i nt rodut'e,I into hI- sy;t em. The present peak -

pcriod water right s total lin g 772 3 )pn are' strhstant ial ly greater than the

1979 peak--day demand of 4652 gpm. The existing physical facilities, how-

ever, are only able to produce 5309 gpm from the springs and wells, and

*this amount is only 14 percent more than the 1979 peak demand.

b. Storage Facilities: The finished water storage facilities

consist of 7 reservoirs which total 8.5 mg. The residential demand

storage recommendation for Cedar City is approximately 700 galloni/conn.

oi 2.2 mrg. Much of the yard irrigation is provid(-d by a seTarate ditch

system and all of the major community irrigated areas (cemetery, college,

high school, an( golf course) are served by a separate pres.ure irrigation

system. The recommended fire flow is 5.04 mg (10 hour fire @ 3500 gpm).

Because of the remote location of the well sources it is desirable to

furnish the fire flow (except possibly dependable spring flow) from

storage near the distribution system rather than from direct pumping.

This ind;cates a recommended total storage of 7.2 mg. The existing

storage therefore represents 18 percent excess capacity.

c. Distribution System: The City Engineer gives the 'ollowing

suamary of distribution pipelines by size:

WATER MAINS IN CEDAR CITY LIMITS (FEET)

Size 1977 1978 1979

2" 18,325 18,325 17,945
3" 11,767 11,767 11,767
4" 91,471 92,411 93,248
6" 81,459 93,444 111,454
8" 28,877 29,502 29,97-2

,off 33,262 33,872 39,262

12" 11,433 11,433 11,433
16" 2,549 2,549 2,549

WATER MAIN OUTSIDE CITY LIMITS

Approximately 36.77 niles

Ij



:The total peak-hour demand he low the reservoi rs is est ima ed at Solh)

gpm. This flow enters the city through three major reservoir outlet pipes

i (north, east, a:id south of City). Therefore, the single largest pipe flow

shot id not exceed 2000 gpm (which could be handled by a 12" pipe). It

appears, therefore, that no hydraulic limitations will be imposed by the

principal distribution mains prior to very substartial growth.

4. Hydraulic, Hydrologic, and Economic Impacts of Major Growth.

a. Population Projection: The growth of Cedar City has been

very rapid duriig recent years. The principal impact assumed during

most future projections is from the proposed Alunite project. Since that

project now appears to be abandoned, the high growth rate used for the

area's 208 Plan will not be used here. Rather, the 208 lower growth rate

corrected for a 1979 base population of 13,000 will be used. Since most

of the suitable locations for MX storage facilities are located closer to

Milford and Delta than to Cedar City, only an MX construction period

peat population of 5,000 will be assumed. Superimposing this amount on

9 the lower 208 projections gives:

No. of
Yeai Population Cennections Situation

197' 13,000 3116 Existing
198. 14,900 3590 Without MX
198, 19,900 5260 With MX (5,000 constr. Peak)

199, 18,940 4730 Permanent MX (2640)

b. Projected Water Demands: The per capita water use in

the Cedar City municipal system is currently relatively low compared to

I that in cther Utah communities in such a hot, dry climate. This is partly

due to the relatively high cost of water (additional groundwater is not

I locally available and surface supplies will have to be mostly imported and

I
I
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treated) and to the fact that about 50 percent of the resident ial garhtn.is

ard 10 percent of private lawns are served from a separate dit.h rr -

tion system and almost all of Ihe public izrigated areas (the ,:emet.,rv,

college, high school, and golf course) are served from a separate pressure

irrigation system. A larger part of the future growth will be in areas

not served by the ditch or pressure irrigation systems, and this factor

will tend to increase per capita use rates. On the other hand, several

factors that will tend to decrease future per capita use include: 1)

mobile home residences for many MX conitruction workers, 2) a general

trend toward multiple dwelling units, and 3) a trend toward desert type

0landscaping which minimizes irrigation. The assumption used here is that

these counteracting influences approximately balance anti that projected

use rates can reasonably be taken at their present values of 223 gpcd

average and 517 gpcd on peak day.

c. Conclusions: The Cedar City water supply .ystem is adequate

W for the existing demand but only by a small margin on pak day (14 percent).

By 1987 under normal growLii -onditions the system will stiil be adequate

except during a few peak days a..cd for distribution late-als serving

heavy growth areas. Under this "1987 without MX" situal ion, 1) the

existing water rights appear to be adequate for both avrage condition

(48 percent excess capacity) and peak day condition (25 percent excess

v capacity), 2) the production facilities total capacity (average annual

spring flow plus wells at 90 percent use factor) will be almost double

the average demand but an 8 percent shortage will occur during peak

days even if wells are pumped 100 percent of the time (a dangerous as.unp-

tion), 3) the storage capacity should still be adequate but very near

I
I
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t the recommended limit. these quantities as well as "witLh MX" estimates

are summarized in Table 13.

SThe situation for "1987 with MX" is 1) the average flow water rights

are adequate but the system is on the borderline of not being able to

supply needs during peak periods. The summer 120-day period rights total

i 11.13 mgd while the peak day requirement (11.23) slightly exceeds this; 2)

the capacities of the spring and well system will be adequate for average

conditions but not during peak days (a 32 percent shortage); 3) the

storage facilities will need to be increased by only 10 percent; and 4)

the distribution system will need to be expanded in areas of major growth

but existing main lines shou.'d require only modest expansion.

Cedar City has adopted a policy of purchasing any water rights

which become available in their area. This is obviously a wise policy and

has resulted in a capability to handle significant growth (from 13,000

Ito 20,000 population in this projection) without an emergency type sit,'a-

i tion. The additions of a treatment plant for surface water from Koloh

Reservoir and Cedar Canyon i!: considered to be a long range future supply

(lengthy negotiations and an additional reservoir for an exchange of Kolob

water are required). Therefore it is assumed that additional gioundwater

I development (3.59 mgd) will be required to meet MX related demards by 1987.

This can likely be accomplished with only two additional wells. The City

recently passed a $3 million bond issue for the purpose of doubling the

Ipumping and distribution capacity. Successful completion of that program

will result in a system capable of handling the projected MX related growth.I
IV. Hinckley, Deseret, and Oasis

1. Water Sources.

These three small communities are located 5 to 6 miles west and

south of Delta. Hinckley, population 500, is the only town witli a public

-- I I I II ] i l ' I I
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water system. Deseret and Oasis, populations 221 and 173, currently

have no public system (individual private wells are used). The three

communities will be discussed together here in regard to their future

water system plans, needs, and MX impacts because of their 1) close

proximity, 2) sharing a common groundwater quality problem--arsenic levels

i which exceed allowable limits, and 3) joint effort underway to construct a

g regional water system to serve all three communities. Both arsenic levels

and the proposed regional well location are shown in Figure 9.

Hinckley has a single well which supplies the municipal system.

The water right associated with this well is 0.67 cfs. The well is 12"

5 diameter and 745' deep. In addition to this public water right, some

individuals in all three commmunities have private wells with associated

private water rights that could be transferred to a regional system.

Kaiserman Associates (1979) report these totals as follows:

Water User Water Rights (cfs)

I Hinckley Municipal 0.67
Hinckley Private 2.28
Deseret Private 1.01
Oasis Private 0.80

4.76 cfs

12. Current Water Usage.

I The Hinckley municipal system presently delivers an average of only

107 gpcd and 172 gpcd during peak days. These quantities, however,

do not represent the total residential use since many individuals supple-

ment what they purchase with water from private wells. Water usage in

I Deseret and Oasis is unknown since it is entirely from private wells.

Projected water use rates for this region will be based upon the Delte

City levels of 238 gpcd avg. and 546 gpcd peak day.

I
I
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3. Maximum Capacity Without Changing the System.

The Hinckley municipal well is equipped to pump at a maximum rate

of 200 gpm. This facility has hydraulic capacity to serve 1600 persons

5 at current peak day use level of 527 gpcd at projected (Delta City)

use levels. However, the well produces water with an arsenic level

which has increased from just below the allowable limit of 0.05 mg/I at

3 the time of initial operation in 1967 to over three times that limit (C.16

mg/I) in recent years. It therefore should not be relied upon for futtre

i supply without treatment.

The Hinckley storage reservoir is a 100,000-gallon ground level tank

with a booster pump. Because the irrigation water in town is supplied by

other sytems, the storage requirement is only 400 gal./connection or

60,000 gallons for the 150 existing connections. The recommended fire

requirement is 150,000 gallons of which one third can be supplied from

wells. If 100,000 gallons of storage are for fire control, t.e total

storige requirement is 160,000 gallons or 60,000 gallons more than

currently available.

The distribution network consists of 6" and 4" pipes except for

I smaller lines serving isolated families without fire protection. The 6"

main line capacity is approximately 500 gpm (PVC pipe). Which is con-

siderably more than existing peak demand except during a major fire.

1 4. Implication of Major Growth.

a. Population Projection: Both "' and MX will have substantial

impact on this region (both of which are assumed to peak in 1987). The

assumption used here will be that 18 percent of the population growth in

the region will occur in the tri-city area while the balance will occur

I"

I
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i in Delta. Kaiserman Associates (1979) projections are used for the non-MX

growth with the results shown in Table 14.

b. Conclusions: The existing Hinckley system and projected

I three-community capacity requirements are summarized in Table 15. The

existing distribution system and storage reservoir in Hinckley will be

I usable, but will both require major expansion for MX and IPP related

growth.

The Kaisernan Associates report discusses the problem caused by

naturally occurring arsenic and suggests increasing production from

the existing well and treating the water to remove arsenic. This alter-

Inative, however, is more expensive than developing a new regional well

north of the three communities (in a low arsenic area) and constructingI
transmission lines to the three service zones. It will be assumed there-

fore that the existing Hinckley well will be maintained only for standby

emeTgency operation and that a new regional well or wells of 1500 gpm

capi-city will be constructed. A new 3.6-mile transmission line to Hinckley

and 3.4-mile line to a Deseret/Oasis reservoir will then be required.

Complete new distribution systems (8" maximum diameter) and a 0.62 mg

f storage reservoir will be required to serve Deseret and Oasis.

Table 14. Projected population for the Hinckley-Deseret-Oasis area.

Situations 1980 1987 1995

Growth without IPP and MX (Kaiserman) 925 1050 1160
Growth with IPP but without MX (Kaiserman) 925 1600 1410g Growth with IPP and MX 925 4000 2700

I
I
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No addi ir onal wat or rights wi 1 be rvquirod it stiffirien it ndiv idi.iI

r iI s now owned by us,,rs in the tI roe communi t .es ca h ,)pqiii i id bv t i1

i,,ioion.l ti i I Ii . It will h , e i,sary to ;icl l ire 0.M) ocf; of suich r1t'1'1 -I

n(Ily 20 percent of the exist ing individuaIl wol I rights in the thre,

c oinnun i t is)

t
V. Garrison

The 60 people (approximaLely 15 families) oE Garrison, locatfd in

Snake Valley near the Utah-Nevada border, have no public water svy.tem.

Private wells are used for residential water supply.

This area, however, has good potential for groundwater development.

Contrary to the situation in the more denst ly populated valleys further

east, the Snake Valley has groundwater in substatitial amounts available

for appropriation without decreasing agricultural production. The quan-

tities required to support MX related growth could likely be obtained in

this area with much less impact to exiiting water users than in the De'ta,

Milford, or Cedar City areas. For exatiple, if one half of the 30,000 "tah

MX construction induced population increase occurred in this reg-on, tuie

annual municipal water demand (at 230 gpcd) would be 1260 mg or 3,880 acre

feet. The peak day pumping capacity (at 526 gpcd) would be 5,480 gpm :and

could be readily supplied by four wells of 1400 gpm capacity wl ich, if

properly located, would have no adverse hydrologic impact on the aquifer.

Of course since no municipal water system now exists in the area,

vll wells, storage reservoirs, and distribution pipes would have to be

built from scratch. This would require substantial investment. Furthtr-

more, there is no existing institution to take charge of the expansion.

All necessary design and implementation would have to be done through the

MX project.

i
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9 WASTEWATER SYSTEMS

I. Milford City

1. Existing Collection and Treatment Systems.

a. Collection System: Kaiserman Associates (January 1978)

prepared preliminary water, sewer, and storm drain plans for Milford

City. The entire city, with few exceptions, is served by the existing

sewer collection system summarized in Table 16. The lines are vitrified

clay type with oakum and/or mortar joints. The pipe seems to be in fair

condition. The joints are in poor conditions, and many are penetrated by

roots.

Some of the sewers were constructed over 100 years ago. The existing

collection system violates several present Utah Division of Health Code

of Water Disposal Regulations. Violations inclu'e mainlines constructed

on inadequate grades (0.0106 percent), cracking ind material breakdown of

the sewer lines, and undersized lines causing coigestion and clogging in

the system. According to the Utah State Divisio! of Health Regula ion,

1the existing sewer collection system requires rehabilitation.

The system has no industrial contributors ad consists entirely

1 of household, commercial, and public connections. It serves approximately

460 connections with a population of 1500 (3.2 p~rsons per connection).

Table 16. Existing sewer collection systent (Kaiserman, 1978).

5 _ _ _ _ o s p3o er

5,000 L..of 15" sewer pipe 13,500 L. . of 6" sewer pipe

5,400 L.F. of 10" sewer pipe 8,900 L.F. of 4" sewer pipe

5,000 L.F. of 8" sewer pipe 44 manholes

I

I
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h 1

The average daily flow is 171,700 gal tons whicrh is e.( ivalenr to 117

ga Ions per capita per day ( gpcd). This is sIi I i I v higher than nrmi,I,

probably duo to excessive wat tr use boca,,se I he communi ty does not ust,

water meters. The average annual maximum is estimated at 155 gallons per

minute and the average minimum daily dry weather flow is esti'ated at 75

gallons per minute. The sewer system is primarily a sanitary system;

however, at least one catch basin is connected to the collection system

and it is suspected that other storm drain structures are connected.

Because of the low average annual precipitation (8.4 inches) storm wate

has not caused significant problems.

A conservative estimate of infiltration/inflow to :he system is

70 gallons per minute (gpm). It was estimated that 60 percent of the

infiltration inflow to the Milford sewers is from leaky residential

water connections (leaky sinks and toilets). The remaining 40 percent is

probably from water lines through broken sewerline joinis. Groundwater

infiltration is not significant because the water level is at least 40

feet deep.

b. Existing Lift Station: Milfoid has one lift station.

The station is designed with a wet well, chlorination room, and pumper

room. Two 7.5-horsepower submersible seweri.ge pumps delivered up to 300

gpm through approximately 3600 feet of 6 inch diameter force main to

the stabilization ponds. These pumps are working near design capacity

due to the excessive inflow and improperly operating check valves in the

j force main.

c. Existing Wastewater Treatment System: Presently Milford

pumps its sewerage to total containment lajoons approximatn ly 36)0 feet

$1
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east of the town. The lagoons are designed to accommodate an influent

from a design population of 2,000 and a flow of 240,000 gallons per day

(167 gpm or 120 gpcd). The lagoon has four celL,,. operated in series

I(Table 17). The total lagoon area is 34.4 acres. The lagoon was sized

based on a net annual evaporation (evaporation minus precipitation)

of 39.5 inches, and a daily percolation rate of 0.005 inches.

Complete containment lagoons were installed because of the high net

evaporation rate, the relatively inexpensive land, restrictive surface

Iwater discharge standards (Table 18), and low technology operating

requirements. Requirements for Class "C" and "D" waters are shown in

Appendix A--pages V-13 through V-16 in Kaiserman (1978).

d. Existing Storm Water System: Storm water runoff is not a

problem at this time. As is typical along desert basin margins, the

Table 17. Milford complete containment lagoon.

Cell Number 1: Primary Pond 10.1 acres
Cell Number 2: 8.5 acres
Cell Number 3: 7.9 acres
Cell Number 4: 7.9 acres

Average Depth Equals 5 Feet

Table 18. Summary of discharge standards.

Type of Discharge Level of Treatment

Surface Water Meet polished secondary treatment and maintain

Class "C" standards in receiving streams
Irrigation - confined Class "D" water standards

9 Irrigation - unconfined Polished secondary treatment

!

I
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little rainfall (8.4 inches per var) products litt le runof , That which

occurs is sheet-f low which quickly if i It rar es i t lie permteable soil n

mild slopes. These conditions also minimize the impact of runoff from the

surrounding drainage areas on Miltord.

J] 2. Maximut Capacity Without Changing System.

The present sewage collection system does not meet state standards

for the existing population. The existing pump station was designed to

support a population of 1650 (250 gpcd peak design flow). Any significant

increase in the population would require larger sized pumps, larger wet

wells, and an enlarged force main. The present lagoon system is designed

for a population of 2000 and a flow of 0.24 mgd.

3. Implications of Major Growth.

The population impact due to MX was given in the Milford water system

section. It is anticipated that major residential growth would take

I place north and west of Milford. Completely new sewer collection systems

would be required for the new areas, and major portions of the existing

system would need to be replaced. New lift stations capable of pumping

1.6 mgd would be required. This flow is based on 120 gpcd and a projected

population of 13,500.

I Kaiserman (1978) recommended a design seepage rate of 0.125 inches

per day (3.8 feet per year) for lagoon design rather than the 0.005

inches per day (0.2 feet per year) used previously. Based on this assump-

I tion a complete containment lagoon area of 256 acres would be required

to support a population of 13,',00 with 120 gpcd flow. Assuming an organic

loading of 0.17 pounds BOD per capita day and a maximum loading rate

!
!
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I to the primary cell of 40 pounds BOD per day per acre, total primary

cell area should not be less than 57 acres.

Most new residential development is expected to take place north

5 1and west of town. The natural drainage pattern would direct any storm

runoff from this area through town. Proper design is required to provide

Igrading and curbs and gutters that route surface runoff into uninhibitated

areas with high soil permeability.

Conclusions: The present Milford sewer collection system is inade-

quate because of design deficiencies, cracking and material breakdown

of the sewerlin~s, and undersized lines causing congestion and clogging.

The projected MX growth would cause a six-fold increase in population

by 1987. Flow would increase from 0.24 mgd to 1.6 mgd. A completely

new sewer collection system would be required for the new population,

Sand major modifications would be needed to upgrade the current system.

Depending on the location of new lagoons, new lift stations would be

i required to pump 1.6 mgd. Kaiserman (January 1978) recommends that

increases in storm water runoff due to expansion of the community be

routed around town to infiltration areas by a system of surface canals,

culverts and detention ponds.

Over 200 additional acres of lagoons will be required to completely

contain the wastewater that would be associated with construction of the

MX system. A summry of the Milford wastewater system existing and projected

capacities is in Table 19.



[I

0

00 W cc U) 1 a ,-
1.4 > *.U w (3)Q

W) -. 0 "-4 0U w U 0 0ao
(a m 0 .U) 00) DoU C C

00 00 di.- (Xt
co-4 caj Q'2-. 4 U-C

v a)- 4o -. C •1 m V .w -m

• 4) 04.$ , 0
'D:3U) - Iww

I2

"0 0 *. L. 0. v-Ln U~
i4- *-4 c~ C r4 IV- ) 0r_) CU .. 1. 2.2

ii cc 00 ) -4 0 -
C134- 4 w cc- 1 4 w - .00 WCL0 a) 0-

c w0 * 0 w~ 04 C 0.c 0 C:

- IV 0)- . . 4)0) .4U4N- 0 0.
0~ -4 U)2 . (A 4) 0 0 0 x 0.-' F-

C 0 0 >0 0 * L'-' 0 a Q))0 4 cc. 1W - M 4--..'- '

.4 0-4I .to.U)mW 0 0 =.a U.u C 00
S U v 4ijU 0 42 IV IV0 4 >.,4-. . 4 ) ) (V~U

0) 00 j.J1. cc 0~i ")- 0 c .. 03 c0)0C C) a) 0.-

U) :j 0 0 *U 0 ) 0 UI0 -0 Q) 4.' CL- (1) "-$0)0 a,0
u. ~ - 0 ~ ) 0 0I00 r.0 .1 c 1 . U)0 m 3t O2fm0cc 0)r- )U)

ca 4. t w 0 ) u) r- "a 0 CL) 0a rn o-c.. en~c co~ t~)

a).. I I- IIIII I C I

0 U) 0U' M W W-4: ) s C L C 0)Q oWV)c C
r0 1 (V> c w 0)L 0)C0 '0 .4) 00 C CI - oaC c

-4

ci 0) ,' U) 'a U) a0U ) 444U ) I-) 0.0
" 4 &)Z 0 . .j 0c 0CC M0

w " ~ .0U ) 0. c 4 U.0: 5 0. - "40 (.40

d) -4 .4 AE m O -to22 z0 4) 9 0U

--4 r Q 0. 0)~ ) w~ 4) z -i CU U 4000Q)
-n (U *'- 0- a- m~ 00 U- q - ) J-4) LW CU0 u4 -W0.w C . C

r_ 0) . u cc v (D 00*.a CL2-.4"0 0-U 0 0.. -- 0
0- 4... 0n . 4 4M 0.1. (a a U 2-.

0) C C.) ) -4 04') U~.U. Oe4 )--0 11 4

U) -4 C -4 .- 4 C " L. J ) M1.r
U) C 4C CO 0)A , 00 c

C0 0 0.t .ML
.140 c .mk 40C4 a ,

0*~~ 00-.

-4 AJ C) -' 00 u 0

cc 00
00

4-4~A 41 0
0 0 -.: LI '0

C: 00 oU
!Ja,

in0 ). .
U) U) C.)-.C'

Al -



66

I I . Delta City

I . Existing Colloction and Treatment Systems.

a. Collection system: Kaiserman Associates Inc. (September

1 1979) conducted a study for the City of Delta to identify problems within

the existing water, sewer, and storm drain utility systems, and to develop

solutions to facilitate projected growth. The detailed information on the

i existing water and sewer systems of Delta was provided by studies and

final engineering designs prepared by Call Engineering.

The present collection system is comprised of vitrified clay pipe,

some with oakum joints and some with open joints. Sections of asbestos

I concrete (particularly for the larger sizes) and PVC pipe have recently

been added. Presently the collection system consists of nearly 8.5 miles

of pipe and 90 manholes (see Table 20). The lines serve approximately 775

connections, with an average 2.71 persons per connection. No storm drains

directly enter the sewage collection system.!
Table 20. Present sewer collection system for Delta, Utah.

Allowable
Length Pipe Material Infiltrationa

I (ft) Size (in) (GPC)

950 6 V.C. 1,620
28,100 8 V.C., A.C., PVC 63,900
9,100 10 V.C., A.C. 25,860
4,150 12 A.C. 14,160
2,400 15 A.C. 10,230

Total 44,700

aEPA standards allow 1500 gpd/inch diameter/mile of pipe.

I
!
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I Delta presently produces an average daily wastewater flow throughoUt

t the year of 0.397 mgd (187 gallons per capita day). The peak daily flow

is nearly 400 gpm. A high water table contributes ., an estimated infil-

j tration rate of 90 gpcd which exceeds the EPA allowable infiltration rate

standard of 55 gpcd. Table 21 shows the monthly average sewage flow for

the period 1975-1977 (Kaiserman, 1979).

Table 21 indicates that maximum flows occur during the summer when

irrigation raises the water table and increases infiltration. Low flows

Ioccur in February, but even then a flow as high as 143 gpcd indicates some

"dry weather" infiltration.

Although most of the sewage flow is gravity-flow, the flat topography

necessitates three lift stations designated A, B, and C. Stations A and

C are intermediate stations which provide sufficient elevations for gravity

!
Table 21. Monthly average sewage flows for Delta (1975-1979).

Month mgd gpcd

October 0.368 173
November 0.350 164
December 0.349 164
January 0.319 150
February 0.305 143
March 0.326 153
April 0.330 155
May 0.410 192
June 0.479 225
July 0.541 254
August 0.569 267

September 0.423 198

Average 0.397 187

I

I
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lines to feed station B which pumps the total city load through a 10"

force main 7900 feet to thc treatment lagoon south of town. The charac-

1teristics of the pump stations are shown in Table 22. Backup diesel power

5generation equipment has been installed at lift stations A and B.

b. Sewage Treatment Facility: The City of Delta utilizes a

detention (stabilization) lagoon system constructed in 1971. Water

Ielevation control stations are located between the six cells of the

lagoon system. Table 23 shows the characteristics of the system.

I The detention lagoon was designed to accommodate the waste load

for a design population of 3500 people plus an anticipated industrial

Table 22. Sewage pump stations.

Pump Pump Capacity Load Comment
Station (gpm)

A Two alternate- Each pump has a 235 (ave Chlorination
operating 5.0 HP capacity of 575 gpm month)
lift pumps against 18 feet of 335 (peak

head month)
1,16 (peak

day)

B Two alternate- Each pump has a 276 (ave
operating 9.4 HP capacity of 550 gpm month)
pumps against 35 feet of 395 (peak

head month)
490 (peak

day)

C Two alternate- Each pump has a 41 (ave
operating 5 HP capacity of 550 gpm month)
pumps against 12 feet of 59 (peak

head month)
74 (peak

day)

I



Table 23. Wastewater stabilization lagoon.

I Maximum Water Total Capacity

Cell Surface Area When Full

5 (acres) (acre feet)

Primary 20.0 56.8
2 8.3 39.4
3 8.3 39.4

4 8.0 37.0
5 8.3 39.4
6 8.3 39.4

j Total 61.2 251.4

BOD load of 200 pounds/day. A hydraulic flow of 150 gpcd and a domestic

BOD load of 0.17 pounds per capita per day were assumed. The system was

designed to detain an average waste flow of 0.525 mgd for 150 days before

I discharging it to a nearby irrigation canal.

e ITo date only the first three cells of the lagoon system have ever

approached capacity and no effluent has ever been released. Consequently,

under current loading condition, the system is operating as a complete

containment lagoon. Water losses from the three ponds approach 12.2 feet

per year. Assuming net evaporation loss to be 3.9 feet per year (47 inches

per year) then seepage losses amount to 8.3 feet per year (98 inches per

year). Kaiserman (1979) recommends that this substantial seepage rate be

I considered to avoid oversizing in futire lagoon design. The maximum

recommended seepage rate by Utah Stat, standards is 0.25 inches per day

(91 inches per year) and this seepage rate will be assumed for calcula-

tions in this report.

The existing detention pond system has experienced a few operational

problems. The diking has shown some signs of slow deterioration due to
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erosion and wave action. The ponds have produced foul odors during the

I spring "overturn" in March and April. Flow meters were vandalized, so no

flow data are available.

IRevenues to operate and maintain the sewerage system are generated

by connection fees and assessment of a monthly service charge as shown in

Table 24.

No integrated storm drain system presently exists in Delta. The

municipal irrigation network throughout Delta captures much of the storm

Irunoff and transports it to low-lying agricultural fields within the city

limits. The general lack of topographical relief in the study area attenu-

ates flood flows and reduces erosion. Infiltration rates are relatively

slow (0.02 to 0.60 inches per hour) within Delta and contribute to the

tendency for rain water to pond in certain areas. Delta does not receive

Pmeasurable runoff from upland slopes located outside the city limits.

2. Maximum Capacity Without Changing the System.

The existing wastewater collection system and lift stations are

adequate for the present population. However, a program should be imple-

i mented to clean all collection lines on a five-year rotating basis.

I Table 24. Fees for wastewater service.

I Type of Fee Cost (S)

Connection Fee (50 feet of main with a 4 inch connector) 250.
Monthly Fee - Residential 3.
Monthly Fee - Commercial 3. to 10.

I
I
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jThe existing tac iit i es at litt station A art, li rge enough to serve

all development within the present service area and an additional 50 acres

south of the lift station. Lift station C presently pumps a small portion

of the total flow from Delta and is also more than adequate. Lift station B

I is pumping a peak daily flow of about 400 gpm and serving the entire popu-

glation of Delta. A large portion of this flow is infiltration and, there-

fore, flows will not increase in direct proportion to population growth

if the new sewer lines are designed and installed to minimize infiltration.

Assuming a flow of 140 gpcd and an excess capacity of SO gpm at station B,

i the existing stations could accommodate a population increase of about

500 people to a new total population of 2600.

The existing lagoon system is more than adequate to support tie

Ipopulation that could be serviced by the existing collection and lift

stations.

3. Implications of Major Growth.

I New sewer collection systems and pump stations will be required to

support new growth. The design of these installations will depend on the

locations within the community where the growth occurs.

f The excess capacity in the existing lagoon should be utilized when

the population of the town reaches a point where complete containment of

the waste is no longer possible. In order to do so, Delta must obtain a

NPDES permit to discharge lagoon effluent to the irrigation canal as

I planned. Detention ponds generally do not achieve sufficient removal to

i meet "Polished Secondary" effluent standards. Reynolds et al. (1977), have

demonstrated the feasibility of using intermittent sand filters to polish

stabilization pond effluent. Intermittent dosing and resting of the filter

I
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j maintains aerobic conditions in the surface, layers, allowing for further

oxidation of the waste load and minimizing clogging of the filter.

Intermittent sand filters are usually loaded hydraulically once a

day during a four to six hour period. When a single dose to a filter

will not percolate through it within the remaining 18-20 hours of the

day it is considered plugged, and the filter sand needs to be recondi-

tioned or removed. Periodic reconditioning of the filter surface may

Ibe accomplished by raking, scraping, or washing the top 2-3 inches of sand.

If the sand is removed, it may serve as an excellent soil conditioner.

A maximum intermittent sand filter surface area of approximately

0.6 acres would be required to accept a surface hydraulic loading of 0.4

million gallons per acre per day (mgad) because 25 percent of the surface

Iarea needs to be considered as being dewatered for cleaning.

Bed depth would be 2-3 feet, and an underdrain system should be

provided beneath each filter. Techniques have been developed to minimize

freezing problems related to filter operation during the winter.

Effluent provided from the filter, if operated and maintained properly,

should meet the 1985 requirements of 15 mg/l BOD and 10 mg/i suspended

solids. Chlorination facilities would also be required to chlorinate the

effluent prior to release to a receiving water. Probably the two most

cost effective techniques for treating the wastewater from Delta would he

complete containment or a stabilization lagoon followed by intermittent

sand filtration.

ja. Complete Containment: Kaiserman (1979) estimated that if

the new sewer lines were installed properly, the average flow would beI
I
!
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approximately 130 gpcd. Assuming a net evaporation rate of 3.9 feet per

year and seepage losses of 8.2 feet per year, 64 acres of lagoon area

would be required to service the projected population of 5300 associated

with the IPP project. Based on the same assumptions, 187 acres would be

required to support the projected 15,550 population associated with both

I the IPP and MX projects.

b. Detention Pond With Intermittent Sand Filtration: State

regulations limit the waste load sent to the primary pond to 40 pounds per

acre per day to avoid odor problems. State regulations also require a

120-day detention period. Based on these standards, a lagoon area of 56

acres would be required for a population of 5300. Assuming a filter

loading rate of 0.4 million gallons per acre per day, 2 acres of filter

area would be required to support the population. Based on the same

standards, 164 acres of lagoon and 7 acres of intermittent sand filter

would be required for a population of 15,550 people. A summary is in-

cluded in Table 25.

I Extensive storm drain systems are not recommended for Delta Decause

of its arid climate. New commercial and higher density residential develop-

ments in eastern Delta should be provided with storm flow facilities Such

I as curbs, gutters, and waterways to transport surface runoff to strategical-

ly placed enclosed pipe storm drains. These can discharge into existing

I drains and irrigation canals that carry the water out of the city where it

can infiltrate on undeveloped land.

m
I
I
I
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I III. Cedar City

I . Exist ing Collection and Treatment System.

Cedar City is the largest community covered in this study, but

because of its greater distance from the proposed MX construction sites

the population growth projections indicate that it may receive the smallest

I percentage population increase.

gThe sewage collection lines were constructed early in the 19.Os

and later expanded as needed (208 WQMP, 1977). In 1949 additional

I lines were installed, and an Imhoff tank was constructed for sewage

treatment. The effluent from the Imhoff tank was used for irriga':ion.

I There are no reported high groundwater lesels in Cedar City. As a result,

there are no infiltration problems. Measurements taken in 1970 indicate

an average daily flow of approximately 100 gallons per capita day (208

9 WQMP).

In order to upgrade the quality of the effluent and meet current

water quality standards, a new treatment plant was constructed and went

into operation in December 1977. The plant consists of a 100-foot dia-

meter primary trickling filter; an 80-foot diameter secondary trickling

filter; primary, intermediate, and final clarification; two 12-foot dia-

meter microfloc, gravity-flow, mixed media filters; and two 50-foot dia-

1 meter sludge digesters. Effluent from the sand filters discharges to a

8-million gallon holding pond. From this pond, water may be released by

gravity flow to irrigate farms north of the plant or pumped by two 350-

hp pumps to the North Field Ditch for delivery to other irrigated areas.

The original plan at the time the plant was designed was to pump

I the water from the 8 mg pond to a 150 mug holding reservoir from which

i gravity flow would provide water for sprinkler irrigation of the City

!
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cemetery, golf course, ball park, highway median, and high school and

college lawns. However, because tie eftlItont does not meet the State

IStandards of 10 mg/I biochemical oxygen demand (BOD), 5 mg/i suspended

solids (SS), and three total coliforn/l00 ml, use of the effluent has been

restricted to flood irrigation of approved types of agriculture and for

watering the highway medians (Fred P,.arson, personal communication).

Data were obtained from the Cedir City Wastewater Treatment Plant

(WWTP) on flow, biochemical oxygen demand (BOD), suspended solids (SS),

pH, total coliform, and fecal coliform, and these are shown in Table 26.

Flow data were available for the period August 1979 to November 1979.

Quality data were available for the period December 1976 to January

1980.

Flow data were collected at approximately 2-hour intervals from

6:00 to 16:00 on week days, and consequently the calculated average flows

are probably higher than the true daily averages. However, the maximum

and minimum values may be representative. The average effluent BOD of 220

mg/l is only slightly greater than a typical value of 200. Mz. DoLg Craig

of Engineering Science, Denver (personal communication) has been exaluating

the plant as part of an EPA operation and maintenance state pass-tirough

grant. Based on 102 samples collected in 1979 he calculated an average

hydraulic loading (without circulation) of 158 gpc./ft 2 to the primary

and 298 gpd/ft 2 to the secondary trickling filters. The current recycling

3is not gaged; however, it could result in hydraulic loadings 2 to 3 times

those above or about 395 gpd/ft 2 and 745 gpd/ft2 for the primary and

I s~,condary respectively. Typical hydraulic loading rates are between 200-

3 900 gpd/day/ft 2 . Mr. Craig calculated average hydraulic loading rates

I
I
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ot 28 pounds BOD/day/l000 ft2 and 9 pounds BOD/day/1000 ft2 for the

I primary and secondary trickling filters respectively. Typical organic

loading range between 10 and 60 pound, BOD/day/l000 ft2.

Table 26 indicates high effluent BOD concentrations. Several

facrors may contribute to the high effluent BOD corcentrations from

a modern plant operating within practical theoretical ranges for hydraulic

and organic loadings: 1) toxic or growth inhibiting materials in the

influent and 2) suboptimal operating procedures.

ILittle effort has been made to control industrial waste discharges

into the collector system. There are two apparent sources of organic

loading. The Cedar Packing Company discharges process wastes to the

sewer with an estimated daily flow of 4,100 gallons and 250 pounds of BOD

(208 WQMP). The Coca-Cola Bottling Company discharges process wastes to

the sewer with an estimated average daily flow of 11,000 gallons and a BOD

of 2 pounds. A paint factory and numerous gas stations and mechanic;

Ishops may also discharge to the sewer systems. Vernile Terry (personal

gcommunication) reported a mas.sive gas spillage entering the plant ovor a

two day period in January 1979. The discharge damaged the biological

Igrowth and resulted in effluent BOD concentrations of over 70 mg/l. It

took the plant several months to recover.

ITrickling filters in Utah do not normally produce low soluble BOD in

gthe ffluents. However, it may be possible to improve the present quality

of effluent at the Cedar City plant by altering operating procedures.

I
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2. Maximum Capacity Without Changing the System.

The existing collection system is adequate for the present popula-

tion. Tne two main sewers entering the wastewater treatment are operating

at 60 to 70 percent of capacity. Extrapolating, the existing sewer mains

would be adequate for a population of 19,000, but normal collector lines

would be required for the areas of expansion.

The treatment plant was designed for 2.26 mgd (a population equivalent

of 19,000). However, the data in Table 26 indicate that the effluent

concentration already exceeds state standards much of the time. Unless

the performance of the plant can be improved to reach design criteria,

new facilities will need to be constructed for any increase in population.

Plant performance may possibly be improved by restricting toxic chemicals

from the sewer system, by requiring pretreatment of high organic indus-

trial discharges to the sewer system, by trying alternate plant operating

procedures, and by providing operator training.

The State of Utah specifies a maximum peak flow rate of 5 gpm/ft 2

when a proportionate number of filters are removed from operation for the

periodic backwash cycle. Using these criteria, the filter system is

inadequate to serve the present population.

3. Implications of Major Growth.

Normal expansion of the sewer collector system will be necessary to

serve developing areas. If the existing plant performance can ie improw'd

to meet the design capacity of 19,000 population equivalents, tlhen it is

conceivable that the plant could serve the projected population, of (edar

City with MX in 1987 ., operating at a 5 percent overload. Plant impr,,ve-

ment could possibly be obtained by restricting the materials heing di~charg, d

I
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to the sewer system and by implementing operating modifications. Approxi-

mately 700 square feet of additional filter area would be required to

comply with State specifications at a population equivalent of 19,900.

The historical data indicate that improvement of plant performance is

Iunlikely and that additional treatment facilities will be required. rhe

most likely methods would be an oxidation ditch or a stabilization lagoon

followed by sand filtration.

I j

I

I

!I

I

I
I .
!
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1
IV. Hinckley, Deseret, and Oasis

1 1. General.

Kaiserman Associates (October 1979) conducted a Regional Utility

Study to identify problems within the existing Hinckley, Deseret, and

IOasis wastewater disposal systems and to propose recommendations to enable

these communities to support various levels of projected growth. One

Igrowth scenario included population increases due to construction of the

Intermountain Power Project (IPP), a 3,000 megawatt coal-fired electric

power generating plant proposed for construction 10 miles north of Delta.

Kaiserman (1979) estimated that IPP construction would cause a rapid

increase in population reaching a peak in 1987 and then declining to a

I more stable base population, including If'P permanent support personnel, by

about 1990. They also estimate that approximately 10 percent, 5 pe cent,

and i percent of the total IPP construction and permanent support popula-

tion3 will reside in Hinckley, Dvseret and Oasis respectively. The

poptlation projections for this three-community area are shown in Table

127. The population associated with MX is based or the assumption that 18

percent of the total MX population will reside in these three communities.

2. Existing Wastewater Collection and Treatment Systems.

1The residents of Hinckley, Deseret, and Oasis presently use individual

domestic septic tanks and drain fields for sewage disposal. The m; joritv

of these systems do not function properly due to low soil permeabi itv and

a high groundwater table. Soil permeabilities are classified as medium

(0.6 to 2.0 inches per hour), medium low (0.2 to 0.6 inches per hour), and!
I



!

Table 27. Projected populations for the Hinckley-Deseret-Oansis area.

Situations 1980 1987 1995

Growth without IPP and MX (Kaiserman) 925 1050 1160

Growth with IPP but without MX (Kaiserman) 925 1600 1410
Growth with IPP and MX 925 4000 2700

I
low (0.06 to 0.2 inches per hour). The Utah State Division of Health

requires permeability rates exceeding 1.0 inch per hour for septic tank

installations. The groundwater reservoir beneath these three communities

I is comprised of three zones; a shallow purched aquifer and two artesian

I aquifers.

As a result of the inadequate drainage, many residents of these three

I communities have abandoned their septic tanks and connected their waste-

water lines to land drains which had been installed in oast years to lower

the groundwater table. The wastewater discharged into the land drains

eventually sur'aces in open ditches causing healtl hazards, unsightly algal

growth, and of ensive odors. When the land drainf are :locked, the eround-

water builds ul and causes flooding in nearby bastments.

3. Maximum Capacity Without Changing the Systems.

Kaiserman Associates (1979) concluded that the present wastewater

jdisposal systems do net meet state and federal regulations. They re-

commend that each community install sewer collection systems and transport

the wastewater to containment lagoons. In order to provide adequate

treatment and to accommodate the expected permanent support personnel

for the IPP project, Lhey recommend an 11-acre lagoon to serve Hinckley

l

II
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I and an 8-acre lagoon to serve Deseret and Oasis. Because of the existing

groundwater conditions, Kaiserman Associates recommend that the sewer

lines be placed above the existing land drains wherever possible in order

to allow the land drains to work effectively in draining the groundwater.

IThey also recommend that all existing wastewater connections be transferred

to the new sewer lines. However, to hold the new system to a reasonable

size, they emphasize that no roof drains or connections which would permit

groundwater, surface water, ,r runoff to enter the sewer system should be

allowed. After the new wast.water system is installed, the existing land

I drains should be cleaned.

IThere are some location; in the area that are acceptable for septic

tanks and leach fields. Each propsective home location must be considered

individually to determine whother or not it meets State design criteria.

4. Implications of Major Growth.

a. Projected Wastewater Loads: The communities in the study

area do not have a way of monitoring wastewater. It is assumed (Kaiserman,

1979) that wastewater amount are similar to those from other communities

in the area or 70 gpcd plus infiltration of 30 gpcd or a total of 100 gpcd

delivered to the treatment facility. Table 28 smmari..es the design

criteria proposed by Kaiserman (1979).

Table 28. Wastewater design criteria.I!
1) Evaporation equals 47 inches per year (80% during May-October period)
2) Precipitation equals 7.1 inches per year
3) Lagoon seepage loss equals 46 inches per year

4) Allowable organic loading for a primary pond equals 40 lbs
BOD/acre/day

5) Total flow (including infiltration) = 100 gallons per capita per day
6) BOD load equals 0.17 pounds BOD per cap-'a per day (i.e. 200 mg/l at

a flow of 100 gpcd)

IL
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Based on analysis of %ever3l WNSts twA0tet "It ' I I I Mit t .1' 11-11 iVe,

Kaiserman Associates (1979) concluded that the only two feasible options

were 1) complete containment lagoons or 2) stabilization ponds (120 days)

with land application. Stabilization ponds with land application has

several disadvantages. A winter storage reservoir would need to be

constructed in order to hold water until the growing sea:;on and at least

one lift pump would be required for irrigation delivery. In order to

protect public health, land applications would onlN be allowed to and

having a relatively low groundwater table in areas restricted from public

access (1000 foot buffer zone). Overall, the area does not have good

conditions for land application, and it was concluded that the coml ete

containment lagoon would be the more cost effective treatment method.

Based on the population projections in Table 27 and the iesign criteria

in Table 28, the area required for complete containment lagoons are shown in

Tab)e 29.

c. Crnclusions: The wastewater treatment in Hinckl.-y, Deseret,

and Oasis is presently provided by individual septic tanks and leach

Tab e 29. Areas of complete containment lagoons for possible situations.

1987 1995
S ituat ion . . .-

Flow Area Flow Area

(acre-ft/yr) (acres) (acre-ft/yr) (acres)

Growth without IPP and MX 116 16 128 18
Growth with IPP but without MX 176 24 155 22
Growth with IPP and MX 440 61 297 41

I

IJ
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fields. Because of the generally low permeability of the soil and

the high water table, existing conditions violate State and Federal

standards and could cause health hazards. Land drains do not function

properly because they are being used as wastewater lines and, consequent-

ly, shallow water tables rise causing further deterioration of the

wastewater situation.

Sanitary sewer collection systems will need to be constructed for

each of the communities. The sewer lines should be placed above the

I existing land drains wherever possible in order to allow the land drains

to work effectively in draining the groundwater. Storm drains should

be kept entirely separate from the sanitary sewer system.

The required containment lagoon area for the three communities would

increase from about 19 acres to between 41 to 61 acres with the influx of

MX personnel. This drastic increase in magnitude justifies reconsidera-

tion of the number and location of lagoons.

V. Garrison.

There is no public sewer system in Garrison. Residential wastewater

disposal is by individual septic tanks and drainage fields. Oxidation

ponds appear to be the most cost effective method of treating wastewater

produced by major MX related growth in that area. The climate is similar

to the Delta region and pond areas for any assumed population can be

Iestimated by using the per person quantities given in Table 25.

I
I
!
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JI  SUMMARY

The impacts of the proposed MX missile complex upon the water supply

and waste treatment systems of the Utah municipalities of Milford, Delta,

Cedar City, and the smaller communities of Hinckley, Deseret, Oasis, and

Garrison were analyzed. For purposes of estimating the impact of the MX

complex, the total associated population increase within Utah was taken as

30,000 during a construction phase peaking in 1987 and then 15,800 on a

permanent basis after construction is completed. The distribution of this

population increase among the affected communities was taken as follows:

MX Population Increase

Community Construction Peak Permanent

Milford 12,500 6,600
Delta 10,250 5,410
Hinckley, Deseret, Oasis 2,250 1,190

Cedar City 5,000 2,600

These population increases were assumed as being additional to the number

of people who would otherwise be living in each community. The impacts

were estimated from a per capita basis so that the effects of other

popuiation totals or distributions could be easily estimated.

Hydrologic System

All of the communities examined currently obtain their entire water

supply from groundwater. No surface water is cuirrently being used because

of the much less expensive, good quality groundwater which is usable

without treatment. Nor is there any expectation of surface water being

developed for municipal us-, through the next decade during which MX impact

is scheduled to peak. Cedar City has plans underway to import and treat

!
I
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surface water in the more distant future. For this study, the evaluation

f of the hydrologic system focused entirely on groundwater.

All of the communities obtain their groundwater from wells pumpinf.

I from unconsolidated sediments in the valley bottoms, and these aquifers

seem to be the economically feasible source for MX related increases in

municipal water production (usually with a corresponding decrease in

irrigated agriculture). Cedar City also has substantial production from

springs located on alluvial fans in two adjacent canyons.

In two of the three principal cities (Milford and Delta), groundwater

of excellent quality is being produced from wells withii the City boundary

while nearby irrigation wells, north and south of both Cities, produce

I water of unacceptable salinity (also unacceptable arsenic levels south of

Delta). In Milford, the poor quality water is generally from a shallow

aquifer; and the deep aquifer (from which City wells produce) has kept its

high quality due to artesian pressure which leaks fresh water upwards

rather than allowing shallow contaminated water to enter the deep aquifer.

I However, aquifer outflow exceeding recharge (mining) has occurred in

recent years, and further increases tc supply MX-related demand co'uld

Ireverse the pressure gradient and contaminate the deep aquifer.

Delta is located over a relatively isolated (but limited) reservoir

of fresh, low salinity water. Here also, groundwater is already being

I mined, and any major increase in pumping will eventually cause deterioration

of the aquifer quality. Thus in both communities, water quality deteriora-

I tion is the limiting factor to further groundwater development.

In Cedar City, the single municipal well within the City produces

water unacceptable for culinary purposes and therefore is used for

!
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irrigation. The municipal system obtains its high quality supply from

deep wells several miles north and south of the City.

In and around all of the communities studied except Garrison, the

Utah State Division of Water Rights has closed the basins to further

groundwater (and surface water) appropria.ions. Therefore, any additional

municipal groundwater withdrawls will have to come from either 1) existing

rights held by the communities above their present production rates or 2)

water rights purchased from farmers (which imply a decrease in irrigated

agriculture) and converted from agricultural to municipal uses. The

conversion will probably require a change in point of diversion with its

associated facility costs. Any conversion requires approval by the

State Engineer. Considerations related to such approvals include local

drawdown increases (interference with other wells) and possible water

qua.ity deterioration due to pressure gradient changes. In some cases

appoval may be obtained when others are adversely affected provided that

the, receive acceptable compensation for their i-icreased pumping lifts.

Water Supply Systems

1. Milford: Milford City, with a prt.sent p- ulation of 1500, has an

adequate system except for insufficient storage capacity and considerable

water loss through leaking mains. The peak day demand, however, is

already close to pumping capacity. Without MX, the 1987 demand will

require one more well (for which they already have the necessary water

right), an additional 0.25-mg reservoir (or preferably replacerent of

existing deteriorated reservoirs with a larger one), and some modest

improvement and expansion of the distribution system.

!
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I With projected MX growth, however, the population would increase

from 1500 to 14,500 in seven years. Every component of the existing

system would be totally inadequate and an essentially new water system

would be required to serve the largely new City. The amount of expansion

is perhaps best illustrated by the required increase in peak day pumping

capacity from the current 1.63 to 10.7 mgd. This would require a network

of new wells (six additional 1,000 gpm wells for example) and the purchase

of additional water rights from farmers which would remove the equivalent

of about 600 fully irrigated acres from production. Despite this major

incr-!ase in municipal pumping, agriculture so dominates the existing

pump-ad groundwater volume in the valley (98 percent compared to 2 percent

for municipal) that the overall hydrologic system will scarcely be impacted

Great care will be necessary, however, to avoid local well interfe.ence

and water quality deterioration through proper siting and sizing of the

new wells.

12. Delta: Delta City has a water system which is completely adequate

Ifor the present 2100 population except for a shortage of reservoir storage.

It would even be adequate for the projected 1987 population of 5300

(assuming IPP is constructed but MX is not) except for a needid additional

increase in storage and expansion of the distribution system to serve new

I users. As in the case with Milford, however, the additional population

growth associated with MX construction (an increase from 2100 to 15,550 in

seven years) would make all water system facilities completely inadequate.

The peak day pumping capacity would be required to increase f 73 mr

(1.15 actual peak day use) to 8.5 mg. A new well field would be r jired

I to produce about 5000 additional gpm during peak periods This may be
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possible but would likeLy be diff icutlt on a Ioly. term hil g t.; h. -all,. tot IIhI(

g relatively close proximity of brackish water to the north and high arsenic

level water to the south. The facts that 1) this high pumping rate would

jbe required only during peak summer months (average rate is only 43

percent of peak day) and 2) the population should decrease substantially

Iduring the following five years, due to completion of construction of both

IPP and MX, sufgests that the aquifer capacity and quality problems could

be solved if tie new well field is designed propetly. The new well field

would require the removal of 428 acres from irrigated agriculture in

addition to the major reduction already caused by IPP (which has also

increased water right prices in the area many fold).

3. Cedar City: The existing water system is adequate for present

demand volume but is borderline in terms of peak day pumping capacity.

I The City has adopted a policy of purchasing all nearby surface or ground-

water rights which become available and this has given them existing

Igroundwater rights which with only a minor increase will be adequate for

peak period 1987 demand including projected MX growth. The present total

peac period pumping plus spring flow capacity is about 32 percent short of

Imeezing 1987 demand with MX, but the City has already embarke(' upon a
major expansion project which will produce a more than adequate water

I supply and distribution capacity for MX related growth. The existing

13,000 population of Cedar City would be increased by only about 50

percent in 1987. This contrasts with much greater population growth in

the Milford and Delta areas and the relative impact upon Cedar City would

therefore be much less.I

I
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1 4. Hinckley/Deseret/Oasis: These three communit ies sout h in, w'".t

of Delta are served by a public water system in Ifincklev and pravat,, w-11,.

in De.seret and Oasis. The current Iri-city popolation is 925 and t,

projected to increase to 4,000 due to combined IPP and MX construct ion.

The existing water source for Hinckley produces water with unacceptable

SI arsenic levels. Naturally occurring arsenic levels exist in the deep

aquifer in much of this region. The three communities are presently

attempting to davelop a regional water system with a well located 3 to 4

miles northwest and outside the area with the arsenic problem. The

current plans for this system are to serve the IPt projected impact, but

not MX. The planned capacities would have to be increased almost three

i  Ifold to also handle MX demand. This would be difiicult hydrologically in

view of simultaneous huge growth in Delta City. The only way to success-

I fully design new well fields for both Delta and Hinckley/Deseret/Oasis

would be to combine all these systems into a single coordinated regional

Iproject. Even then, the ability to avoid serious well interfer, nce

and deterioration of the deep regional aquifer is in doubt.

5. Garrison: The smal community of Garrison (population 60) has no

existing public water system (private wells are used). Any MX related

growth in this area would not have the advantage of an exist.ing municipal

Iinfrastructure; rather a new city would have to be created. Growth in

g this area would have the advantage, however, of access to the most favor-

able water resource situation in the entire study area. Snake Valley has

substantial amounts of good quality unappropriated groundwater. Growth in

this area would not require a reduction in irrigated agriculture.

I#
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Wastewater Systems

Wastewater collection and treatment to serve an increased population

does not present so difficult a problem in any of the communities examined

j as does water supply; that is, the basic constraint of water resource

availability is not the relevant issue. The need is to obtain the necessary

financial resources with sufficient lead time to construct the collection

and treatment facilities. With the possible exception of Cedar City,

which already has a tertiary treatment plant, the economically viable

treatment approach for the communities is to construct oxidation lagoons.

The availability of large areas of relatively inexpensie land near each

community motivates this approach.

Both Milford and Delta already have oxidation lagoons, but as with

the water supply system, the MX related growth will require much greater

capacities. The Cedar City treatment plant is already overloaded. A

question exists concerning type of expansion to Cedar City's treatment

facility. If the effluent quality can be improved sufficiently (by

adding additional capacity) to allow recycling by sprinkling public areas

such as the college and golf course, this would have the advantage of

reducing demand upon the culinary supply system. If not (and previous

results are not encouraging), then the more cost effective expansion

investment may be to add an oxidation lagoon.

f
I

I
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j APPENDIX A

EFFLUENT AND RECEIVING STREAM STANDARDS

Summary of Discharge StandardsI
Discharge To Level of Treatment

Surface Water Meet polished secondary treat-
ment and maintain Class "C"
standards in receiving stream.

Irrigation--confined Class "D" water standards

Irrigation--unconfined Polished seconda-y treatment

The water quality requirements for Class "C" and "D" wa:ers are shown on

Ithe following pages.

I Utah Effluent Standards

Polished
Secondary Secondary

Parareter Treatment Treatment

(30 day crithm tic mean) 25 mg/I 15 mg/I
Max mum 7 of iifluent 15% 10%

I Suspendet, Solids
(30 day arithmetic mean) 25 mg/l 10 mg,/I
Maximum % of influent 15% 10%

Total Coliform
(30 day arithmetic mean) 2000/100 ml MPN 200/100 ml MPN

I Fecal Coliform
(30 day arithmetic mean) 200/100 ml MPN 20/100 ml MPN

U pH Units (range) 6.5 - 9.0 6.5 -9.0

I
I
I
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i Summary ot Class "C" Wat, ( ,,alIt

i Requi rement s, August Ili /I

it qhould be inLawful to di scharge waBtes Y,,:', t ing in:

I Objlect jonable opposits
Floating debris, oil, scum and other matterN
Objectionable color, odor, taste, turbidity
Interference with Class "C" water uss

ihe following standards shall not be viola:edi

I Limits L im i ts _im it

Recom- Manda- Recom- Manda- Recom- Manda-

mended tory mended tory mended tory

g Item Mg/i Mg/I Item Mg/1 Mg/I Item Mg/I Mg/

TDS 500 Cu 1.0 -- NO3  45 --

As 0.01 CN 0.01 0.02 Pheno 1.001 --
a -- F 1.0 2.0* Se -- 0.01

CCE 0.2 Fe 0.3 -- Ag -- 0.05
Cd -- Pb -- 0.05 SO4  25 --

C1 250 Mn 0.05 -- MBAS 0.5 --

Cr -- An 5.0 --

MPN Coliforms 5000/100 upper limit kaverage)

BOD 5 mg/i upper limit
DO 5.5 mg/l lower limit
Radionuclides not to exceed 1/30 ot the MPC**

values as defined in National uroau of Standards
Handbook 69

*Dependent on Climate

*%Maximum permissible concentration in water

Uses of Class "C" Water:

Municipal (following complete treatment)
Aesthetics Wildlife
Irrigation Recreation (except swimming)
Stock Watering Industrial Supplies
Fish Propagation Other as determined bygBoard and Committee

NOTE: A user of surface water diverted from water of the State will not
be required to remove any pollutants which he has not added bk , i,,
returning the diverted flow to the original water course.
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Summary of Class "1)" Waill Qt. L1lv

Requirements, August 19/1

It should be unlawful to discharge wastes resulting in:

Slicks
Floating solids

I Suspended solids
Toxic mate-"ials
Interference with Class "D" waters

Tile following standards shall not be violated:

Limits Limits Limits

Recoin- Manda- Recoin- Manda- Recci- Minda-
mended tory mended tory mende( :ory

Item Mg/I Mg/I Item Mg/I Mg/I Item ?.g/l Mg/l

TDS 500 Cu. 1.0 -- NO3  L5 --

As 0.01 CN 0.01 0.02 Pheno 1.001 --
Ba -- F 1.0 2.0* Se -- 0.01

CCE 0.2 Fe 0.3 -- Ag -- 0.05
Cd -- Pb -- 0.05 SO4  250 --

Cl 250 Mn 0.05 -- MBAS 0.05 --

Cr -- An 5.0 --

MPN Coliforms 5000/100 upper limit (average)
BOD 25 mg/l upper limit
Radionuclides not to exceed 1/30 of the MPC**

values as defined in National Bureau of Standards
handbook

*Dependent on Climate
**Maximum permissible concentration in water

Uses of Class "D" Water:

Accepted Unaccepted

Limited irrigation, industrial Irrigation of pastures
uses Irrigation of recreation areas

Other as determined by Board Irrigation of root crops of an%
and Committee low growing crops produced

for consumpt ion.

NOTE: A user of surface water diverted from water of the State will not
be required to remove any pollutants which he has not added before
returning the diverted flow to the original water course.

I
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l.and Application

A sewage effluent may be discharged through land application by th.-

following methods:

Irrigation of confined areas having controlled access:

Sewage effluent used for irrigation on areas which are fenced

and have controlled access must meet secondary or Class "D"

effluent quality.

Irrigation of unconfined, isolated areas:

For irrigation of unconfined areas secondary treatment would

I be required.

I
I
I
I
I
I
I
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